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MATEMATHKA 


B. H. BJIFOMEH®EJIbA 


O EJWMHCTBEHHOCTH TIPEXEJIbBHOrO PACNPEJIEJIEHHSA JIA 
TEMbI CTOXACTHYECKHX AH®PEPEHUMAJIbHbIX YPABHEHMA 


(ITpedcmaeaeno axademuxom C. H. Bepxwumetinom 12 VII 1956) 


lyeTth X;— NOCcMeNOBaTeIbHOCTh CJIYUaHHbIX BeMHUHH, orpeyemseman 
HeEHHeM B KOHeYHbIX pasHOcTaXx 


Xiga = Xi + (Xj, ti, At;, a4.) V At, (1) 


3eTCTBYIOW AA JaHHOMy pa3sOHeHHIO MpoMexyTKa Bpemeuu [0, 7] Ha yvacTu 
meikaMu ;penenun\) tj) ¢ = 0, 0,.2)..8) N54 Atos tet, <i, rie 
t, At, x) = f (x, t, At, a) + A (x, t, At) VY At —dyuxuusa, yroBnerBopsto- 
HEKOTOPbIM YCJIOBHAM ucdppepeHuMpyemocTH HM oOrpaHHyeHHOCTH, KOTO- 
MbI He OyfleM NOApoOHO OCroBapHBaTb, 3ajjaHHad JIA —oo<x<oo, 
E<T, O<At<A M MpoOnsBOJbHBIX. BEWLECTBEHHBIX a. Syecb a%— cIy- 
a BeJIMYHHaA, CBASAHHAA C JaHHbIM S3HayeHHeM BpemeHu ¢t, — lpesno- 
eTcH He 3aBHCHMOH _ OT COBOKYIIHOCTH BCeX CJIYYaHHbIX BeJMUHH a}, 
t, a X,— HeKOTOpad 3afaHHad ClyYalHad BeHUNHAa. 
SOBOKYIHOCTh BceX ypaBHeHHi (1), cooTBeTCTBYyIOWaA JNOObIM NoOjpasye- 
IM ipoMexytKa [0, T] na uacru At; (0< At; <4), rae 4 — nponsBoub- 
fanoe uucno, C. H. BepumiteH Ha3biBaeT cTOXacTHYueCKHM j{uddbepeH- 
IbHbIM ypaBHeHHem (?). 
ak mokasam C. H. Bepnuireliu (7), pH HeKOTOpbIxX BeCbMa OOULUX yCJIO- 
< (yHKUMA pacipefesenua BeposTHocTeHi P,(x,t) BemMunHbI Xy, OTBe- 
teii MoMeHTy BpemeHu ?¢,=t, cTpemuTca pH max At;—-0 (noo) 
IpeqemeHHomy upegesty P(x, t), He 3aBHCaAlemy OT cnocoOa Mospasjeue- 
(0, T] wa uacru At;, KOTOpHIH yYAOBJeETBOpAeT ypaBHeHHIo 

To) 


oP OP oP 
= AG + (BOD) Ge) 


eM lim P (x,t) =P (x) BO Bcex TOUKaX HelpepbiBHocTH Py (x), rye 
t+0 


x) —(pyHKuMA pacipefseneHua BeposTHocTeH BemH4MHbI Xo; A (x,t) = 
4 (x,t, 0); B(x, t) =. o. f? (x,t, 0, a). IIpu arom, ecau po (x) — nunoT- 
[b pacipeyeteHHia X , TO MpefesbHaA IJIOTHOCTh p(X,l) YOBeETBOPAeT 
poMy judcbepenivasbHOMy ypaBHenuio Kosmoroposa 


Op 0 af 
ap = oe (A (2%; t) p)+ 2 ax2 (B(x, t) p) (2) 
auvaJIbBHOMY YCJIOBHIO 
p(x, 0) = Po (x). 3) 


Tem CaMbIM MeTOA cTOXacTH¥eCKHX HdppepeHMaJbHbIX YypaBHeHHlt 
1. BepHilreiiva, Koroppiii B paOore (*) Obll HM 3HaUHTeJIbHO o6odleH, 
301eT HE TOJbKO JOKa3aTb CyMeCTBOBaHHe lpefeIbHOrO paciipeyesenus, 
A jaeT OPHTHHAJIbHbI CHOCOO MocMefOBaTe/bHOTO IIpHOJIM2KeHHA K pelwe- 
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HHIO ypaBHeHust (2) c HayambHbIM yculoBuem (3). B paOote (*) C. H. 

UITeliH yKasaJl MeTO], C TOMOMIbIO KOTOpOrO 9TH pesyJIbTaTbl MOryT (fh 

pacmipejesenbl Ha cy4yait mo6oro YHCsa CTOXaCTHYeCKUX ypaBHeHHH. 
B uacruocTu, B ciryyae JBYX CTOXacTHYeCKHX ypaBHeHuh 


X ita = Xi + OD, (Xi, Vist, Ati, o,) V At:, 
Y tag = Ve On (AG, Van Ae) V dt; 


MOXKHO JIOKa3aTb CYLECTBOBaHve TVJIOTHOCTH pefebHOTO pactlipeyeué 
p(x,y,t), koropaa 6yyeT yAOBMeTBOPATh BTOpoMy ByMepHoMy ude} 
IlHaJIbHOMy ypaBHeHuio Kouimoroposa © 


OP: O(Aip) _ 9 (Asp) a 4 E NaNO: a? (Cp) aes et 


Of. tie kOrae ee Oy 12 ox? oxoy Oy? 


(B,B, — C? > 0) 
C HavaJIbHbIM YCJIOBHEM 
Pp (x, Y, 0) = |, (x, y), 


rye, MO MpeqnosoxwenH10, PyHKUAL 
A, = Ay (x, y, t50);. Bp =m. 0. f; Gay, epOmen: 
C =m. 0. fi (4,2; 0, %2) fa (% Uoals Os Sele se ee 


MMeIOT OPpaHHYeHHble HelpepbIBHbIe MPOHSBOAHbIe 0 x, y WO 5-ro nopaRe 
Po (x, y) —COBMeCTHaH IIIOTHOCTH pactipeyeyeHHA HavambHOl BeJIMUM 
(Xo, Yo) — NpeqmouaraetcA orpaHHueHHOH BMecTe CO CBOHMH MpOH3BO]HBH 
yo 3-ro mopsyKa. q 

TakuM OOpa3oM, B 9THX yCOBHAX JudppepeHuvatbHoe ypaBHenue Kowm 
roposa (4) mollyckaeT HempepbiBHoe pellieHue, yOBMeTBOPAIOMlee Hava IbHO 
yCJIOBHIO (5). 

B oOulem cayyae HeJIb3H ObITb YBEPECHHLIM, YTO 3TO PelleHve eMHCTBEHH 
ChopMyIMpyeM yCJIOBUA, OOecHeyHBalollMe eMHCTBEHHOCTh pelleHnua sala 
HadaJIbHbIX J[AHHbIX J\JId ypaBHeHuaA (4) B Cuyuae, Kora OOMaCcTbIO u3MeH 
HUA X, Y ABJACTCA BCA MJIOCKOCTb. 

IIpeqno02%kHM BBITOJIHeHHBIMA CCbOpMyJIMpOBaHHble BbIIMe yCJOBUA, OOM) 
NeUMBalOlWMe CYMECTBOBAaHHe pellieHHaA ypaBHenus Kosmoropospa (4) c rf 
YaJIbHbIM yCOBHeM (5). Tora MoxHO yrBepxKjaTb, YO ypaBHenue (4) jl 


} 


O<t<T umeer equncTBeHHoe HenpepbiBHoe pellenue Cc HavaJbHBIM yCul. 
BMeM (5), eCJIH: 

A. ®ynkuua p(x,y,t) up Kaxyom (bukcupoBaHuom ft = f° CTpeMHTE 
K HYyJO Ha OeCKOHEUHOCTH, T. e. 


lim [ max p(x, y, t°)] =0. 
R>oo x2+y?>R? 


B. ®ynxuua p(x,y,t) HempeppiBna no ft PaBHOMepHO OTHOCHTeJBbE 
OCTAJIbHBIX J[ByX II€peCMeHHBIX xX, Y. 

KoporTko HaMeTHM NlyTb JoKa3aTesmbcerBa. JlocraTouHo paccMoTpeTb HayaJil 
Hy! (PyHKUMIO Po (X, y) =O UM NoKasaTb, 4TO Tora p(x;¥,t)=0 7a 
t >0. Ouesngno, uro ypaBHenHe (4) MoxerT 6bITb 3anucaHO B (bopme ¢ 


i mtr C3 o°p 0°p y o ' 
ApS [ 2158 + 2C doy + Bagya| + Os Go + by SP + op. ‘ 


Tak Kak no mpeqtonoxenuio cdbynkuuu A,, Ay umeror orpannuenneie m1e| 
Bble, a dbyHKunn B,, By, C — orpannuenupie BTOPbI€ TIPOM3BOJ{HbIe MO X H | 
TO Aux moOoro O<t <T u mobnix —o<x< 00, — o<y<oo a 
BblIOpaTh KoHCTaHTy h >O Takyo, uro ¢ =c(x,y,t)<h. Ecau nosoKy 
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y,t)=p(x,y,t)e-"’, ro, ovepuquo, u(x,y,t) OoOnajaer BcemH cBOlicTe 
(YHKUMH Pp U yOBJeTBOpAeT ypaBHeHUIO 


eo 861 0?u 0?u 0?u dv dv 
a |B, ae gop Bassi tag that —hv (6) 


WaJIbHBIM YCJIOBHeM V(x, y, 0) = 0. 
PaccMOTpHM (pyHKILHIo 


S (i) = sup OY, e 
—OcxX, y+ 


)pad onpeyenena up Bcex ¢ >0. Moxno ycranosnTb cwejyiomne ee 
aCTBA: 
1. Ecau up qanHom t=?° S(¢°)>>0, To cymectByer xorTa ~ Obl ona 
a Touka x°, y°, uro S(t) =v (x, y®, ¢°). (Cneqyer u3—ycnopusn A.) 
2. Ec mp Hexotopom t9->0 S(t) > 0, To umeetca TaKoe ¢ (0<e<t?), 
B mpomexytke t?9—e<t<?® 6yner S(t) >S(t°). (Cneqyer uz cBoii- 
a 1 u ypaBHenna (6).) 
3. Pynkuna S(t) HempepbiBHa mpH 060m t > 0. (Cnenzyer u3 ycosus B.) 
Kak culeqcTBHe 3THX CBOHCTB MOXKHO TosyyuTb, uro S(t) <0 mpm Bcex 
-O. AvasorHv4yHo MoKa3biBaeTca, uTO mpH Bcex t > 0 G6yyeT s(t) >O0, rye 
— inf Ole Us.0) 

<x. Y<-00 
CneyopatesIbHo, Oy]eM HMeTb 


O<s (lt) < u(x, y,t) < S(t) <0 


a Bcex t > 0, uw nosTomy v(x, y,t)==0, a 3HauuT, H p(x, y,t)=0. 
 JloKasaTeJIbcTBO aHaJIOPHUHbIX TeOpeM JIA MOOOrO YuCNa CTOXACTHYeCKHX 
aBHeHUli NOBTOpseTCA 6yKBaJIbHO. 

~SaMeTHM B 3aKJIOUeHHe, YTO B MHOTOMepHOM cylyyae (Tak Ke KaK UH B 
HOMEPHOM) MOXKHO JOKa3aTb CYIeCTBOBaHHe MpefebHoro paciipefesenua 
JIA PaSpPbIBHBIX HavaJIbHbIX JaHHBIX, TOJIbKO B 9TOM CJIyyae MpeyeybHaA 
HKIMA OyeT yOBeTBOPATh ypaBHeHuIo KosmoropoBa B HeKOTOpOM 0606- 
HHOM CMbICJIe (HallpHmep B cMbicule C. JI. Co6omeBa). OqHako, ecu copma 
a? + 2Ca3 + B8? aBaaeTCA ONPeeJeHHO-MOJOKHTebHOH, TO, KaK NoKa- 
HO B padote JI. H. Cao6ogeukoro (5), Bcakoe oOOo0OleHHOe pellieHHe 
apHeHusn (4) C TOUHOCTbIO JO MHOXKECTBA Mepbl HyJIb CoOBMaylaeT C OObII- 
IM peryJIAPHbIM PeleHHeM STOrO ypaBHeHHsA, a MOTOMY H Mp paspbIBHbIXx 
YaJIbHbIX J[AHHbIX MpefesbHoe pacripefesenue Oyler OObIMHbIM pelleHHem 
apHeHia Kovjmoropopa, eCJIH TOJIbKO COOTBeETCTBYIOINad KBaj|paTHunaA 
pMa He MOXKeT BbIPOK[aTHcA. 


JleHunrpamcKHi HHCTHTYT HHXxKeHEPOB Ilocrynn10 
2KeMeSHOMOPORHOLO TpaHcnopTa 30 VI 1956 
um. B. H. O6pa3noBa 


WHTHPOBAHHAA JIATEPATYPA 


1C. H. Bepuwrei 4, Tp. Mateo. uncr. um. B. A. Crexmopa AH CCCP, 5, 95 (1934). 
MN. Bernstein, C. R., 196, 1062 (1933). *S. N. Bernstein, Actualites 
entifiques, Fonctions aléatoires, Paris, 1, 1938. *C. H. Bepuumre iu, Teopua 
oaTHocTeli, moOaBenue 6-e, 1946. § JI. H. CnoGOoxeuknhiy, HAH, 101, Ne 6, 997 
55). 
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Jloknagm Akagqemun nayk CCCP 
1956. Tom 111, Ne 4 


H. 9. BAJIEHKMH 


K TEOPHH MPHCOEXJMHEHHbIX CPEPHUECKHX ®YHKUWMM 
(ITpedcmaeneno axademuxom A. H. Koamoezoposim 12 VII 1956) 


Hacrosulas paOota mocBalleHa OOOOULeEHHIO HeKOTOPBIX pe3yJbTaTOB Te 
puu ccbepueckux (byHKuuMi Ha rpynmax, nosyyenHpx VW. M. Tenpdanyzow 
‘@, A. Bepesuupm u P. Togemanom (!°%). 

Ilycrb G—rpynna JIu u H—ee komnaktHad ogrpynna. Ilycth Be 
CYILECTBYeT COBOKYNHOCTh auiemMentoB E Takaa, TO smOCOH 92IemMeHT gE 
MOXKHO IIpeqcTaBHTb B Buse g=A,ch,, roe A, h,ECH, sE€£. Tlyem 
g—>T,g— HelpHBoyuMoe yHUTapHoe MpeycTaBeHve rpynnbl G B rusboe 
TOBOM pocTpaHcTse §. Pasnox*xum 2 Ha MoympocTpaHcTBa DP, pasMepHocTer 
dn, B KaKJOM W3 KOTOPbIX HHJyWHpyeTCA HeIpHBO,uMoe yHHTapHoe pest 
cTapnenue h—> Ti” noyrpynnpr H. Ilpeycrapnenua, 2KBUBaJICHTHBIe TY 


.0003Havalorca iB l1<k<p(n), rye p(n)—xKpaTuoctb, c KoTopon Tal 


BXOMUT B pa3lomeHve Ty. Onepatop Tg MOXKHO MpefcTaBHTb Tora MarTpP 
wet || Tmn (g)\|, Tae Tmn (g) — onepaTopbl, oTo6paxaronyue Dn B Dm. BpiOe} 
peM B KaxkJOM 9, OPTOrOHAaJIbHbIM HOPMHpOBaHHbI Oasvc epr, 1<k<d 
Torga Tin (g) = |tY” (g)|, rae t8” (g) = (Teenr, ems). He repaa oOmHocTHM 
Mbl MOXKeCM CUHTATb, YTO IPH JOOBIX N, U, UV MaTPHILbI Tryng(h) WH Tryn, U 
PaBHbl. 

Torya uMeeT MecTto dopmy.a 


P 
(njq) ; 
> tar (8) tee (es) = 
faa 
dy 


= dy DY DS he (re) 89 (e) 8 (tag) EP (da (0) (a) 
y=12=1H ; 


d 


= 


MpH YCJIOBHH, YTO 9JIEMeHTbI ¢,, A, 9, Ay, ©, hy CBA3AHbI COOTHOILICHHEM 
e,fes = Tens: 

JlokasaTeJbcTBO OCHOBaHO Ha MaTpHYHOM coorHomeHuH T.,T,Te, = 
=T),7-Tp, W COOTHOWeHHM OpTOrOHaJbHOCTH MaTPHUHBIX 3IeMeHTOB HenpH- 
BOJMMBIX YHUTAPHBIX lpescTaBseHui. 

JJasee, oOosHayHM Yepes Qmn(g) MATPHy, COCTOAMLYIO 3 KJIeTOK 
Pm; np (8), 1S ji<p(m), 1<k<p(n). Torgqa umeer mecro cpopmy.ia 

Qms (21) Qsn (22) = me Qmn (1/82) Sp Tss (A) dy. (A). (2 
fT 

PaccMOTpHM COBOKYIHOCTb MaTpH, COCTOANIMX H3 KWJeTOK Fry sy (&) 


KavK]lasl H3 KOTOPbIX HMeeT dy, cTpoK H d, cTomOuoB. OGmee uNcO Kero 


paByo p(n) p(s). B sro coBoKynHocTu mMaTpul BbI,e THM COBOKYIHOCTh Ra. 
TakHxX MaTpHy F (g), 4Tro 


F (Ayghz) = Qnn (Ay) F (g) Qss (he). (3) 
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Tycrp Fi(g)€Rns uw Fe(g)€ Ren. Haszopem ceeprxoii F,(g) u F,(g) 


F (g) = Fi#F3(g) = \Fi (1) Fa (gy g) dp (gy). ° (4) 


{a £ (g)& Rmn- 
Tycrp F (g)€ Rn. O6osHauum uepes © matpuy c aeMeHTamu 


®rv, sq = Sp \ F'mpyns (2) ee (g) dug), (5) 


G 
1<k, v<p(m), 1<s,°q<p(n). 

Teopema be Ecau ae (ay © Rinks Hi, (C6 Ras Fg (g) = FF, (2), mo 
2m =mecmo mopmyza 

©,0, = d,D5. (6) 
) YAaCTHOCTH, OTOOpaxeHne 


Pou (g) dm Sp \F mm ( ny (g) du. (g) (7) 
G 


yyae p(m) =1 sBaserca TromMoMopdu3mM0Mm KoJbila Rmm B Mose KOM- 


KCHBIX uncet. Ecam d(m)=1, p(m)=1 u TY" —equnnunoe mpeycras- 
€, Mbl ouyyaem 4u3 popmy.1 (1) u (6) pesyaETaTbI, TouyyeHHpie 
M. Tenpcbanyom (1). 

OJIO2KUM 


Sp Tm, Ms (g) = Pm; mg (g) 


O3HauMM yepe3 O,, (g) MaTPHILy C 3JIEMCHTAMU Ym, m, (g). Torya 


Gm (G1) Om (2) = dm\ Pm (Gh geh) dis (h). (8) 
H 
Waa caryuaa, korga p(m)=1, 27a dopmyaa momyyena TojemMaHom (?). 
O6osHauum uepes L(G) copokynHocTb CyMMMpyeMbix nines 
ml Xaapa dyHKuuh f(g), yaonserBopsouux ycnosuio f (hgh) = f(g) 
BepTKka JBYX TaKHX (YyHKIMH Takxe MpwHalexKUT ENG): 
Teopema 2. Ilycmo F,(g)— OQuazonanoHad mumpuya nopx0Ka p(m), 
 Ouaeonanonole anemeHmbl KoMOpoOli paenol f,(g), fr (g)EL® (G); Fo(g)— 
(an ove mMampuya Cc OuaeoHaAbHblmu anemenmamu fo(g) (f2(g)  woocemn 
npunadacacame L (G))u F3(g) — makasa ce mampuya c OuaeoKaronoLmu 
menmamu fy*fo(g). Toeda 


\ Fy (g) Om (g) du (g)- \ Fy (g) On (g) de (g) = 


G G 
= dn \ Fs (g) Pm (8) de (Q), (9) 
G 
®,, (g) — 66eOeHHaA Bollue mampuya. 


O6osHauuM uepe3 A,, MHO*KeCTBO TakHux Martpul F(g), uro F(hg)= 
Imm(h) F(g). Hasopem guddepennuatbupii oneparop A, oneparto- 
m Jlanwmdaca, MpHHawexalluM culeBa lpejcTaBJIeHH10 One. ecJIH 
_ mo6oH Matpuub F(g) 43 Am HW mOObIxX g1€G, he. 


AnP (hg gs) = F (hgg:), F (hg) = Qmm(h)F(g), (10) 


TIOJIOMECHO F (g) = Age alae 
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Teopema 3. J[2Aa smdelx m cywecmeyem maKkaa Keadpamnasn mampui 
A\™ © NOCMOAHHOLMU aNeMeHMaMU, 4MO 
, % 


AmQmn (&) = ay Qn (8). (1 


U3 Tol TeopeMbI MOXKHO BEIBECTH MATPHUHbIM aHasOr TEOPeMBl me 
a HMeCHHO, YyCTaHOBUTb SKBUBaJIeHTHOCTb IIpHMeHeHua onepaTopos Jlanma 
K KOOP{MHaTaM «WeHTpa>» HM K KOOpAMHaTaM <«CJIOXKHOTO pasuyca» JA Ma 
pull, Noyyaiouluxcd ycpeqHeHHeM MaTPHIL oMmpefeteHHoro Bua m0 «cq 
pam) B MHorooOpa3Hu KslaccoB cMexHocTH G no Hf. 

Astop BbipaxkaeT rsayOokyio OaroqgapHoctb VW. M. Tempcanqy 
®. A. Bepesuuy 3a HeoyHOKpaTHble OOCYXKJ€HHA BOMpOcOoB TeOpHu iy 


yecKHX (pyHKUMH Ha rpymlax, Oka3aBllvecad UpesBbIyaHHO MOJesHbIMH Mf 
BBINOJIHEHHH 3TOH padorHl. 


BoeHHo-vHxKeHepHan akaylemud Tlocrynuso 
um. B. B. KytOptuesa 28 XI 1955 


UMTHPOBAHHAA JIMTEPATYPA 


14M. M. Tenbpomauag, JAH, 70, Ne 1,5 (1950), *# R. God.ement, Trans, 4 
Math. Soc., 73, 496 (1952). ?®.A.Bepesun, HW. M. Tenpgaug, Tp. Mock. man 
o6m., 5, 311 (1956). 
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Hoxnage Akaygemuu nayx CCCP 
1956. Tom 111, Ne 4 


MATEMATHKA 


# 
Unen-koppecnonyent AH CCCP H. M. PEJIb®AHJ, akagemux A. H. KOJIMOTOPOB 
nu A.M. ATJIOM 


K OBUWIEMY OMPEXEJIEHHIO KOJIHYECTBA HH®OPMALLHU 


IIpeanaraempie Jlasiee onpeyesenusn (2), (4) u cBolicrsa 1 — IV sBenuunupl 
(6,7) Obiiv Jan B WoKNaye A. H. Kosmmoroposa Ha copellaHuu 10 TeOpHu Bepo- 
iTHOCTelt MH MaTeMaTHYecKOH cTaTucTuKe (JlenuuHrpay, u1oHb 1954r.). Teopema 4 
Mt Teopema 5 o NonyHenpepprBnocru J (4) pH cma6oli cxoqumo- 
HTH pacnpesentenni Onin ualiqenbt MW. M. Tenpcbangom u A. M. Srnomom. To- 
@ne storo A. H. Konmoropospm O6biia mpeqioxwKeHa OKOHYUAaTebHad peakunA 
MhameTKH, B KOTOPOH NoyepKuBaeTcH, YTO NO cyMlecTBY MepexOJ OT KOHEYHOTO 
yuad K OOWeMy H BLITHCJIEHHe H OL€HKa KONMYeCTBa HHPOpMalMH pH MOMOMIM 
HIpejeIbHLIX TlepeXOJOB COBEPUIEHHO TPHBUAJIbHbI, CJM BECTH H3JIOXKeHHE B Tep- 
MMHaX. HOPMHPOBaHHBIX OyseBcKHX asreép. He mpescraBsaso Obl, KOHEUHO, 
JoMbWIOTO Tpya cPopMyNpoBaTb UH Oonee OOUIME PVH! WpeebHoro Me- 
exOa He MO N—Soo, a0 TOM UNM HHO YacTHIHOM yNopAOYeHHOCTH. 

| §1. B 9Tom naparpade cuctema Gscex «cryualinprx codpiTui» A, B, C,... 
papeynouaraetcA OyeBcKOH areOpol c onepaluamu oOOpasoBpaHuA JONOMHH- 
eJIbHOrO JIeMeHTa A’, coequHenun A U B u ymMHowenua AB, eXHHHUHBIM JJe- 
IMCHTOM € H HYJIeBLIM 2IemMeHToM NV. PaccMaTpyBaemble pactipesevieHHA BepOaT- 
YHocteli P(A) aBaatoTca OnpeyeMeHHbIMH Ha Y HCOTPHWLaTeJIbHbIMH (yHKUMAMH, 
YAOBJeETBOPAIOMNMH ycoBuIO afauTHBHOcTH P(A \JB) = P(A) + P(B), ecm 
4AB = N, u Hopmuposku P (ce) = 1. 

| Kaaccvyeckoe MOHATHe <HCIIbITaHHA» eCTeECTBeEHHO HJeHTHPUHUMPOBaTb 
ic MOHATHeEM TORaareOph aureOppl GS (waraaquo: nogamre6pa YW cocrour 
{43 BCex COObITHH, HCXOJ KOTOPbIX CTAHOBHTCH H3BeCTHbIM TOCJIe COBepIeHHA 
flavHoro ucmbiraHHa). Ecau mogamre6pp 2! u 2 KOHeEYHBI, TO «KOJIHYECTBO 
/MHOpMalLHN, cofepxalllelicAd B pesybTaTax HcnbITaHHA YW OTHOCHTeJIbHO pe- 
3YJIbTaTOB HCHbITaHHaA QL» MbI ompefesnem cbopMysiol MenHoua 


1 


P (A,B) 
I (U, 2) = DP (A.B) log BTA) PED ° (1) 
rp af v 
B oOuleM CAyuae eCTeCTBEHHO MOJIOMHKHTb 
(uM, 2) = sup J (4, 21), (2) 


LCWBCY 


| 


ire BePpXHAA Tpalb SepercA M0 BCeM KOHeUHEIM Togamre6pam Y,CA u 
2, &. CumpBoumueckH MOXHO 3allMcaTb oMpeyesenne (2) B BHJe 
P (dX d& 
I (%, 2) = \\ P (dl d9) log po pa: (3) 
HL 


B cayuae KoneyHpx Yu Q KonuyectBo uncopmanuu J (YW, L) peticrBu- 
TeJIbHO H HeoTpHilaTembHO. B oGmlem clyyae KpoMe J[eHCTBUTEJIBHbIX HeOTPH- 
WaTebHEIX 3HaveHult J Mower MOABUTHCA elle TOMbKO 3HayeHHe J = + oO. 
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CoxpaHsIoTcs CleYIOUHe XOPOWO H3BeECTHbIe JIA KOHEYHOrO CiyyaA C 
crBa Bemmuunl J ([IN] oOosHayaerT HavMeHbUIyIO NMogasreOpy avreOpst 
coylepxKallly!o MHO2KeCTBO Jt): 

L 18, 2) =e: i 

2. 1(%, 2) =0 B TOM M TOJbKO B TOM CJyYae, eCJIM CHCTeMbI COObITHH 
uM @ HesaBHCHMBbl. 

3. Ecam [2,U2,] u [2,U8.] Hesapucumbl, 


T ((M,U Ms], [1 ULe]) = 7 (Bh, Bi) + Le, Ls). 


4, Eeaw CW, rod QU, 2) Fe, 2). 

Cuejtyioulve TeOpeMbI MOUTH OUeBH HEI, HO B MIPHMeHeHHAX K KOHKP 
HbIM CJIYYaAM JOCTABJAIOT MOJIe3HbIe METOJbI BLIYMCICHHA WM OWeHKH KOJMY 
CTBa HHPOpMallHH MpH MOMOMLM MpefebHbIX Mepexojos. 

Teopema 1. Ecau anee6pa U,CW ecwdy naomna na aaeeope 
6 CmbICAe mempuKu : 

0(A, B) = P (ABU A'B), 
mo 
I (U,, 2) = 1 (A, g). 
Teopema 2. Ecau 


4 Cwm;c . ie. ee 9 
mo Ona aazebpo U=UUA, umeem mecmo paserncmeo 
n 


1(%, &) = lim J Ql, g). 


n> CO 


Teopema 3. Ecau nocaedoeameacnocms pacnpedenrenuti P” cxodume 
na [XU] K pacnpedenenuto P, m. e. ecau lim P™ (C) = P (C) dan C € [NU 
mo OAA ONpedeACHHbIX 6 CoOomeemcmeuu Cc (1) u (2) 4epes pacnpedeneHuan a 
P Koausecme uxgopmayuu I (2, 2) u TM, 2) umeem mecmo Hepaeenc 


lim inf J“ (%, @) > J (MY, g). 


TL > ©O 


§ 2. Byyem Tenllepb cuntaTb, UTO OCHOBHaKd OyseBcKaKd asireOpa S aBsneres 
o-areOpoH, a Bce paccMaTpuBaemble paciipeyeteHuan P(A) Oyyem mpeyno: 
NaraTb 9-ajMTHBHbBIMH. Byjem oOo3HayaTb ofHol OyKBol X «u3smMepHMoé 
MIpOCTpaHCcTBo», T. €. COBOKYMHOCTb MHOx*KecTBa X H o-areOpbr Sx HeKOTOPbIX 
ero NOJMHOXECTB C efMHuWeH X (B HeEKOTOPOe OTKJIOHeEHHe OT TePMMHOVIOrUy 
(1), rae Sx Moxer ObiTb o-KObIOM). «CrydaliHbIM 9uIemMeHTOM» & mpocTpan- 
cTpa X HasbiBaeTcA TOMOMOpdHOe oTOOpaxkeHne 


(A) =B 


OyeBckon aureOpbr Sx B OywJeBcKylo anreOpy GS. Harasaquo &*(A) o6os3na- 
yaeT «coObiTHe, 3aKslIoualolleeca B TOM, uTO &€ Ay, 


ce 


IIpu oroOpaxeuuu & anreOpa Sx nepexoquT B MogamreOpy anre6pp ©. 
KOTOPyIO MbI OOO3HaUHM 


Sr=F (Sx 
EcrecTBeHHO MOJIOKUTb TO OnpeseeHu1o 
I (5, 4) =I (Gz, Sy). . (4 


O6piuHbIM OOpasoM, B COOTBeTCTBMM C u3s0%KeHHeM B (1), onpeyesIMM 43> 
MepuMmoe pocrpauctBso X XY. Ycaosue 


(&, 4)" (A x B) = &* (A) &° (B) 
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HOSHAYHO OlpejedaeT romMomopiusM (&, 4)" OydeBcKOH o-anreOppt Sxyy BS. 
OT TOMOMop()u3M CTyKUT oMpeyenenuem nappr (&, 4) cayyalinblx OObeKTOR: 
j4 7 B kavecTBe HOBOrO ClyyaliHoro OObeKTa — cyyalinore aJIeMeHTa rIpo- 
apauctsa X XY. Popmyaa 


Pe (A) = P (8 (A)) 


gipewenaer Mepy B MpocrpanctBe X, KoTOpasl Ha3biBaeTCA pacripejeseHuem 
MyuanHoro oObekta & B coorsercrsuu c (4) onpeyeium, HakoHell, B TIpo- 
{pancrspe X XY mepy rs 

. Il = Fexfy. 


Iipumenss K 3aqaunbim ua XY aByM Mepam II nu #(E, y) Teopemy 
lajjona — Hukojuma, Hallulliem paBeHcTBo 


Fe,n(C) =\\ a(x, y) deedH, + S(C), 


Wa 


ye mepa S cunryJapuHa oTHOCcHTebHO Meppr I. 

) Teopema 4. Koauuecmeo urgdopmayuu I (é, 4) moocem 6oimo KoHeXHo: 
Buwo e cayuae S(C)=0. 

B amom cayuae 


1,7) =\\aG, y)loga(x, ydFede, = | loga(x, dE, 9). 6) 
: ON XXY 


SaMeTHM elle, YTO JIA MOOoro curyyalinoro 3slemeHTa & upocrpaHcrBa X 
| u3mMepHmoro 0 Bopesmo oro6paxenua y =f (x) upocrpanctBa X B Mpo- 
paucrso Y cuyualinbiit® siemeHT y= / (&) UpocrpancrBa Y onpegessercs 


TOOpaxkKeHuem ! 
ae Aer ena) 


#ureOppr Sy B anreOpy S. Onpeyetaa OObMHbIM O6pa30M NOHATHe MaTeMaTH- 
eckoro omkuyanua M, moxuHo copmy.ry (5) 3amucaTb B BHe 


iG, 4) = Miog até, x). (6) 


| V3 cpoicts 1—4 sBennunn / (4, 2) BbITeKaloT cuJlefyioulMe cBOLicTBa 
henuunnpr I (&, 7): 


I. 7 (é, 4) =J (%, 8). 
II. J (€, 7) =0 B TOM M TOKO B TOM CyJIyyae, eCIM § MH % He38aBHCHMBI. 


IJ. Ecsm naper (&, 4) W (&&, 42) He3aBHCHMBI, TO 
I ((E1, &5), (Ma, Ma)) = 1 (Er, Ma) +1 (Fa, M2). 
IV. Ecau & ecrb dyHkuva or § (B yKa3aHHOM BBIIIe CMbICJIe), TO 
I (fi, a)<J(&, 4). 
Jlerko mloyo6Ho mape (&, 4) ompeyeuuTb MOCHeHOBATEMBHOCTE SG ene 


h.., n,-..) B KaveCTBe CyYAHHOrO BJIeMeHTa ipocrpaHcTBa X = X Xn. Us teo- 


re n=1 
pemM 1 wu 2 merKo BbBIBOJHTCA, YTO TpH 9TOM Bceryza 

5 

; 


I(é, 4) = lim ((&, &, .-.» x), 7). 


| YkarKemM B 3akKsOUeHHe emule Ha OHO mpuMeHeHHe Teopempl 3. Ilycrb 
X u Y —nowHpie MerpHueckue mpocTpauctBpa. Ecum 3a Sx u Sy MpHHsATb 
asireOpbl UX OopeJIeBCKHX MHOKECTB, TO MpocTpaHCcTBa | X wu Y cranoBaATca 
B TO %Ke€ BpeMA W3MepHMbIMM MpocrpaHcTBamH. B sro oOcTaHoBkKe HMeeT 
ecto culejfyiollad Teopema. 

TAT 


Teopema 5. Ecau Ona cayuatinoix anemenmoe &EX, yEY p 


npedenenun gS” (&, 4) caabo cxodamca K pacnpedenenuro F (=, 4), mo a 
coomeemcmeyroujux, KonuueCcmée UH®opmayUuu Umeem mecmo HepaseHcméeo 


limiiniT” (6,-y) 2-7 (6, 9). 


tL + © 


Jlna qoKa3aTeIbCTBa JOCTaTOUHO MIpHMeHHTb Teopemy 3 K asreOpam 
@, COCTOALLMM, COOTBETCTBEHHO, M3 coobiTHH €€A, yEB, rye A u Be 
MHOMKECTBA HeMpepbIBHOCTH pacmpefleseHul Pz U, COOTBETCTBEHHO, #, (T. 
MHOXKeCTBA, WIA TPaHHI, KOTOPBIX, COOTBETCTBeEHHO, #ze=—O0 uM Py =! 
HW 3aMeTHTb, YTO amreOpa [WUL] Bcloxy MoTHa Ha Sxyxy B MeTpHKe, Topo 
Jlaemoli peflesbHBIM pacupeyesenuem P. 
Ilocrynuno 
8 X 1956 
IMTHUPOBAHHAA JIMTEPATYPA 


17]. P. X anmow, Teopua mepp, VWI, 1953. 
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Jorsage Akagemun nayr CCCP 
1956. Tom 111, Ni 4 


MATEMATHKA 
M. M. JDKPBALI SAH 


» ACHMIITOTHYUECKOM TIPHBJIMDKEHHM LWEJIbDIMM ®YHKUAAMH 
B NOJTY MJIOCKOCTH 


(ITpedcmaeaeno axademuxom A. H. Koamoeopossim 12 VII 1956) 


B paoore M. B. Kenypnua (1,2) Ob HuCce_OBaHbI BOMpOCh! aCHMITOTH- 
*KOrO MpHOJHKeHHA WesIbIMH (pyHKUMAMH B OeCKOHeYHBIX OOvlacTAx. B uacrt- 
oTH, Kora NpHOMMxKeHHe MPOHCXOAUT B MOJYMJIOCKOCTH, UM OBL ycraHoBseH 
2YIOULMH pesyJibTar. 

Ecam pynkunsa f(z) romomopdua B nomynaocKkocTu Im z> 0 uv nenpepprBua 
ee rpaHulle, KpoMe, ObITb MOXKeT, OeCKOHEYHO YaseHHOM TOUKH, TO JIA 
aHoro unclia « (O<a< 1) uM Aaa mo6or0 ¢ >0 cymlecTByeT neman cbyHK- 
a G,(z) Takaa, 4TO 


sup {| f (2) —Ge(z)[el?™}<e. (1) 

Im z>0 
IIpu sTom Obiio WOKasaHO Takxe, 4TO B (1) 4NCMIO « He MOMKeT GObITb 
MeHeEHO eJ{HHHUeH, ecru f(z) He Welad PyHKUHA. 
-B wactoanieli 3aMeTKe IpHBOJHTCA HeEOOXOMMOe H JOCTATOUHOe YCJIOBHe, 
TOPOMY OJDKHa YJOBJETBOPATb HelpepbiBHad Ha Nowyocu [0, + oo) *yHK- 
a P(r) a Toro, YTOObI HMewIO MeCTO aCHMIITOTHYeCKOe IpHOmMxKeHHe 
qa 

sup {|f (2)— G.(z) |e? "*}<e. (1’) 

Im z>0 
f€HHO, ClipaBejiuBa Teopema: 
'Teopema. IJ/ycme dyakyus f(z) eoaomopdua 6 noaynaockocmu Imz >0 
Henpepolena Ha ee epanuye, Kpome, OvlMe moowem, GecKOHe4HO YOaAeHHoL 


KU. 
-a) Ecau gyxxyusn P(r) nenpepoieHa, ne yOoieaem na noayocu [0, + 0) 


eth npu rt} +00, (2) 
\ Sr dr< 0, (3) 


» Oaa aw6020 ¢>0 cytwecmeyem yeaan dynKyua G_(zZ) Maka, 4mo 


sup {|(f2)— Ge (2) eh Ue} <e. (4) 
Im z>0 


/ 6) Ecau daa nexomopot dynkyuu P(r), yOosremeopsroujelti AULU’ YCAOCBUIO 


loa) 


| \ ea dr = -+ od, (5) 


os) 
1 
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npu HeKOMOpOM & = & >O cyuecmeyem YeraA gynkyusn G,,(Z) makan, 4 
*S sup {1F 2) — Ge, ler} <eo» 
Im z>0 


mo f(z) — yeran PynKyuaA. 
Jloka3aTeJIbCTBO TeOpeMbI ONMpaeTcA Ha Culeyroulyio JICMMy. 
Jlemma. Ecau gyxxyua P(r) Henpepoiena, ne yOoieaem Ha noAys 
[0, + co) u ydoeaemeopsem ycaoguim (2) u (3), mo cywyecmeyem Yer 
@ynkyua g(Z) aKCNOHeEHYUaAbNO2D muna, COAAOaHOLYAN CeolicmeamU 


g(z) #0 npu Imz> 0, 
ie@ixce 2) pu Imnz 0. 
Tloxa3aTesapcerTso. M3 yenosul (2) u (3) BbITeKaeT CXOQMMOCTH Psi 


SL) ae, 


n=1 


Ecau o603HauuM 
P (n) 
An == 2 ? 
ids 


TO, OYeBH AHO, 
t, |O mnpu nt +oo, 


co 
Dien < + 00. ( 

n=1 

ae pia® 
V3 Toro, uo upv m06om |w|<R ar ngaiigis 1+O(), u vem 
nl 
culefyeT, UTO SOeCKOHEUHOe TpOHsBeyeHHe 
@ at | 
1 — a® ; 

(se = ae Dia; w (| 


aOcOJIOTHO H paBHOMepHO CXOJHTCA BO BCAKOM KOHEYHOM YacTH MIOCKOG) 
W MW, OYeBHAHO, oOlpeyeseT Wesylo (yHKUMIO YKCHOHEHWHabHOTO TH 
co 


DH MEE | 
1 | 


SameTHM Tellepb, 4To cbyHkuna (1 — ) 2ix,w romomMopdHa wu orpar) 
yeHa B Nomynsockoctu Imw>0, a Ha ee rpanuye w=u (—coCu<d) 
pee sin a,W 

Zia ,u 


etitn® 


n 


<1. Tlostomy no mpuuuny Makcumyma 6yjem uMé 


<1. npu Imw>0. ({ 


Qia,w 
ey ig 
2in,W 


M3 (12) cnegyer, uro npu mo6om N>1, xorga |w|>0, Imw> 
HMeeT MeCTO oOleHKa 


N 1 — itn {jn ate im N ' 
|F@)|< | te, @ <I Se a (- 
n ie, 
Hakonen, u3 (12) u (9) nomyaum 
1 
F (w) |< ———;} 
FO a 


mpu NV >1, |w|>0, Imw>0. (1] 
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y mA JaHHoro AocTaTouHo Ooubuioro |w|>0, Imw>O0 BrGepem VN = 
9P(|w|)]; Torga uz (8) umeem 


P(N) . 


| P(N) |2| 
N2 


“,|w| =e = Pen (14) 


w|>e 


- B chy (2) N<|wj upu jocrarouno Oomuom |w|, u nostomy 
W)/N > P (jo!) /|o]. 

Takum o6pasom, ecm |w! 0 yocrarouno Ooubytoe, TO npH Imw>0O0 B 
y (13’) uw (14) 6yyzem umetph 


LE (oy << e-Ne eP ets (15) 


}Haxoneu, u3 Olpenenenusa (byHKiun F (w) cileqyer, uTo Bce HYM sexAT 
G BeeECTBCHHOH OCH, MOsTOMy OHa He HMeeT Hywel B MoOyMMocKocTH 
> | 

Brejyem Tellepbh PyHKIUHI0 
1” g(z) = AF (z+ i) 

OKaxKeM, UTO IPH HajexkalemM BbIOope MocrosHHOH A >>0O ona yyosue- 
PpxeT BCeM YCJIOBHAM JI@MMBI. 

JlelicrsutembHo, pu mo6om A g(z)—uenaad dyHKUMA 9%KCTIOHeH- 
JIbHOrO THMa H He HMeeT HyvieH B HOY HJOCKOCTH Imz>0. Sro_ oue- 
HO cuJleqyeT H3 COOTBeETCTBYIOWINX CBOHCTB (byHKuHH F (w). 

Ocraetea oeHHTE lg(z)| up |z|=r, Imz>0. Ho gaa storo jocra- 
HO OWeHHTb (byHKuMIO |F (w)| Ha nyre C, okpyxuoctu |w—il=r, 
sale B NomynockoctH _ Imw> 1.C sTok Weblo 3aMeTHM, YTOMpH w EC, 
>Vr+1>r, u nostomy npn wEC, P(|w|)> P(r). Cneqosatemsuo, 
ay (15), umeem, 4To ecw WEC,, r>fo, TO 


|F@)|<e" em (16) 


WMuaye ropops, ecru Imz>0, |z| =refo, To 
PR(ztpieer on, (16') 


O6osHauum B= sup |F (z+ i)|e-? 7!) uw Bpiepem A = min {e}, BS: 
Zio 

a, OVeBH HO, qa cbyHKuuH g (2) = AF (z-+ i) 6yyem unmet» | g (2)|< e-Pllzl), 
z2>0, T. e. oujeHKy (7) JIeEMMBI. 

Wfloka3aTeaAbCTBO TeopeMB. a) Dynxuna f, (Zz) =f (z)/g(z) rono- 
pHa B NOJyMJIOCKOCTH Imz>0 M HelIpepbiIBHa Ha ee rpanulle, Kpome, 
b MOET, OeCKOHEYHO yyaseHHOH TouKH. Ilostomy, m0 H3BeCTHOH Teopeme 
B. Kesypnua ((*), cTp. 63, memma 1, 3), qua moOoro ¢ >0 cymlecTByeT 


aa (byHKiuua G,(z) Takaa, 4TO 


ae Se) 42 dee. (17) 


4, o6o3Hauan G,(z) = g (2) G.(z), B cHay ouenku (7) JeMMBI NoyuHM 
| f (2) —Ge (2) |<elg(@|<eeP 4), Imz>0, (17’) 


tyna culeyyeT yTBep2keHue (4) TeopeMut. 


6) Hyctp \ P(r)r?dr=-+0oo, MW pH HekoTOpoM ¢=&) >0 Meer 


1 . 
‘TO ACHMIITOTHYeCKOe MpuOmuxeHHe (4’), T. e. | f (2) — Ge, (2) |< eoe-?"'7!. 


osHauad ¢ (2) =f (z)— Ge, (z), HMeeM 


, | 9 (2)|< ee? (17. (18) 
2 75h 


" oD 

Ho u3 (18), B CHay pacxoqMMocTH MHTerpadJa \ P (r)r? dt = 7+ eee 
Teopeme Kap.iematia (cM., Hallpumep, (3)) HemeqeHHO culeqyeT, 4TO 0 (z)s) 
Ts 16. f (Z)== Cz, (2). Takum o6pa30M, TeOpeMa IOJIHOCTbIO AOKasaHa. 

Hakouel, ycTaHoBHM OMHY Teopemy O HeompeesieHHOCTH MpoOJIeMbI 
MCHTOB Ha BCel OCH (— ov, oo), KOTOPad HeMocpeCTBEHHO cyleyeT H3 JIM} 
JOKa3aHHOH BbILWEe. Ananorwunast TeopeMa, TPH HeCKOJIbKO OTJIMUHBIX y 
BMAX, HaslaraemMblIx Ha P(r), coyepxuTcA B paOore (*). 

Teopema 2. Ilycmo P(r) nenpepoiena, He yOuieaem na noayocu [0, 
u yooeaemeopsem ycaoeusm (2) u (3), A makowe POonoaKumerbHOMY i 


limmrte Pes Oh.) Gt eels 2, ee 


rr» ©& 


Cywecmeyem yeaan dynakyuan Fy (Zz) akcnonenyuaaoHoeo muna, 6ce 
Komopou aexcam Ha eewecméeeHHoll OCU, JOAN KOMOPOLL BbINOANAIOMCA YCAC 


: 


| Fy (2) ines ef IZ1), ly z = 0; 


\ Fron dx = 0 in esis eee 


OG6o3Hauaa F,(z) = AF (z), rye F(z) onpegennerca us (11), upH cam 
BETCTBYOIeM No4Oope noctoxHHoH A >O0 us (15) Oyqem uMeTb 


RPY (2) eae Le Imz> 0. 
M3 (22) B cuay usBecTHOoH Teopempl Ilanei u Buuepa nowyuun, 


MMeeT Me€CTO HHTe€rpaJIbHOe TIpeCTaBJIEHHE 


Fi(2) = ee 8 (ayau,- im 28, 
0 


rye O<o<2 Yyan< +00; o(u) EL, (0, 9). 


t a 
H3-(23) u (19) cmegyer, uro dyHkuna ¢(u) SeckoHeuHo yudepen| 
pyema, lpuyem 


we Si Trainee woo ia ol 


=O 


Ho, Tak Kak 9(u) = 0 npw w< 0, To us (24) cneqyeT Takxe, YTO ol”) (0) = = 
(1 =0, 1, 2,...), T. e. yrBep»yenne (21) Teopempt. 


Uucruryt MatemaTuKH MH MexaHHKH Tocrynnaio ) 
| Axayemuu Hayx ApmCCP 5 Il 1956 ie 


WHMTHPOBAHHAS JIMTEPATYPA 


MM. B. Ke,imetm, JAH, 47, Ne 4 (1945). 2C. H. Meprensan, Yeu. ae 
HayK, 7, B. 2 (48) (1952). °C. Mannzeub6pout, Kpagnana sMTHYeCKHe (PYHKL 
M.—JI., 1937. 4S. s akenaka, The Tohoku Math. J., 44, 351 (1938). 


Jloxnaayn Akagqemun nayr CCCP 
1956. Tom 111, Ni 4 


MATEMATHKA 


M. C. TNMHHCKEP 


BbIYHCJIEHHE CKOPOCTH CO3JAHHS COOBLIEHHH 
CTALLMOHAPHbIM CJIY4YAHHbIM MPOLWECCOM HW NMPONYCKHOHM 
CHOCOBHOCTH CTALWMOHAPHOFO KAHAJIA 


(ITpedcmaeaeno axademuxom A. H. Koamoeoposnim 6 X 1956) 


Sipe renen ue de Uycrs P_e(x) = Fe (yy 9 nnn Xe) 4 pactpe- 
feHve BeposATHocteii ciyyalinoro BeKTopa &= (&,...,&m) WH p(x y)= 
P(%1, ---, Xn Yi.---rY,,)) J=1,...,&,— M3Mepumple dpynkunn. Paccmotpum 
OKecTBO Nt CyYaHHbIX BEKTOPOB 4] = (7%, ..., %,) CO BCEBOSMOXKHbIMH YCJIOB- 
IMM pactipefeseHHAMH BeposTHOCTeH Pen (y |X) = Pen (Yas - ++ Yq |Xa0 + + > Xn)> 
OBJIETBOPAIOINHX COOTHOIeCHHAM 


\\ 9; (% y) Pen (dx dy) = Dj, (1) 


© Pen (X, y) = Fx (X) Fen (y |X); Dj; — ocTosHHpie uicsa. 

_ Heorpuuatespuoe uncno Hp, (KoHeyHOe usu -} 00), ompeyemHemoe mo 
ypmyste (cp. (°,*)) 

Sz, (dx dy) 


Tee ink J (tn) = inf eax dy) 16g eee ne 
+ neY aid F zn (YX); TEM \ en (dx dy) oF, dx) F, dy) ia) 


sbipaeTcaA D9HTPOMMeH CAyYahHHoro BeKTOPa &§ pu TOYHOCTH BOC- 
Morsseyenun D, = (D,z,..-, Do,). 

Onpegeneune 2. Muoxectzgo Wt nap ciyyalinbilx BeKTopos (¢, 4) oOpa- 
"eT KaHaJl, eCJIM yCJIOBHOe pactpefedenHe BepoxTHOCTeli Sz, (y|X) He 3aBu- 
i oT (5, 7) EON. 

HeorpumatembHoe uncIo .C (KOHeYHOe WM -} 00), olpeedsemoe U3 pa- 


ese siipa (6. n) — sup \\ Pen (dx dy) ope elt Dap (3) 
(E, NEM Pe (OE MEM Sf -(dx) PF, (dy) 


BbIBaeTCA IPOMyCKHOH CNOCOOHOCThW KaHada. 
_ Teopema 1. Ecau D,—ecmb mampuya YyeHmpadcHolx Bmopolx MoMeH- 
We napol caysratinolix eexmopoe (&, 7), detD,—0 u & umeem nopmaaonoe 
acnpedenenue c naomHocmo1 p, (x) = «e~2™), mo 

1 


det A-det B (4) 


& 
| H = log ica Donn 


: Dora a 
Je A u B—mampuyot yenmparcnolx emopolx momenmoée pacnpederenutt 
5 (x) u Py (y); *— nocmosnnoe 4ucao, 

Jloka3atTeubcerTso. Jlepad yacTb BbipaxkenuaA (4) eCTb KOMMUECTBO 
udopmanun (°), coflepxallleecd B CJIyYaHHOM-: BeKTOpe %, Kora Napa BeK- 
pos (é, 7) HMeeT HOpMaJIbHoe pactipefeseHHe C MVJIOTHOCTbIO Pz, (X; Vy) 
=Be-R™Y) wu MaTpHilel WeHTpasIbHbIX BTOPbIX MOMEHTOB, copnajarouleH c Do. 
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Jlanee merko BujleTb, YTO 3HaveHHe H}, He H3MeHHTCH, CCH OPpaHHaniigy 
pactipejeseHiaMu Mc, (X, y), WMeIOWMMM OCTATOUHO a TIJIOTHG 
Pen (xX, y). Tlostomy, B COOTBeETCTBHH C hg Bs ale) u (2), MIA OK , 
TEJIbCTBa TEOPeMbI JOCTATOYHO yCTaHOBHTb, YTO Be~*Y) ecTb OfHa H3 
WMH, JIM KOTOPbIX MHTerpad “ 

Pen \® 
Jen= \\ Pen (x, y) log ae 2%) \ Pen (2, ) az aay 


rye 


\ (X, Y) Pz, (x, y) dx dy = Deo; \\ De, (X y) dxdy = 1, 


UpuHuMaer HavMeHbIee 3HayeHHe. CorsacHo meTogy JlarpaHxKa [iA 919) 
HeoOXOJMMO, UTOOKI NepBaxk BapMallHA OT BbIpaxKeHHA 


Pen (x, y) . d d 
vf = \\ Pen (x, y) oe we 2t*) (py, (z, y) dz Zs Ss (x, y) a | Xx y 


re s(x, y)— KBajlpaTuuHad (bopMa TepeMeHHbIX %Xy,~---,Xn» Yiy+++5) 
© — HeEKOTOpoe YHCIO, PaBHAJAaCb HYJINO. 
Mmeem han 
Janie Pen) s(x, y) +e, | dxdy. | 
at = (\(s y) los ata gy $806 be 


TakHM o6pa30M, Meppaa Bapvalua oT J oOpaliaeTcA B HyJb Tora M TOU 
Torya, Kora 
Pen (X.¥) = Ye-*OY) p, (y), 


rye K(x, y) —KBaypaTuqHad dopMa MepeMeHHbIX 1, ..-,Xn» Yrs -++> 
B yacTHOocTH, 93TOMY YCJIOBHIO YOBJIeTBOpAeT IJIOTHOCTh HOPMAaJIbHOTO Pit 
tipeqenenua Be-R®Y) c MaTpuleli WeHTPasIbHbIX BTOPbIX MOMEHTOB Do. 
Jlanee, yauTbiBaa ycnosue (6), nerko BuJeTb, UTO Je, MPHHHMaeT OfHAE 
TO »%e 3Ha¥eHve JIA PyHKUHH Bua (8). 
Halijem Bropyto Bapuautio oT Jen: 


so fen te v (x, y) _ vi) 
eS \\ (x, y) lee keH Bache Hea oy |e 


Orcioja BHAHO, TO yaa Pz, (Xs Y) = P, (y) ye K@Y) 
Bey = Mp ¥% (x, y) = (y) eK), oll 
10 ape ve (x y) = 90% Y) — 1 Oy) = 90%, y) — 9 (y) te -Remo 
Ho yo6apuenne v, (x, y) K dyHkuuH p, (y)e-k®Y), He MeHaad Bua 97] 
(pyHKUMH, TeM CaMbIM, KaK WOKa3aHO BBIlle, He W3MeHaeT BeJMUMHBI J) 
Tlostomy Jeg, MpHHuMaeT HaviMeHbuee sHaueHHe pu Den (X> Y) = Be“R&Y 
Teopema 2. Ecau Pe, (y/ X) = he-F®Y) ecmb naomnocmb YCAoBHO2O HC 
MANoHO2O pacnpedeneHuA U mHoocecmeo IM cocmoum us nap (&,), 6 KoMOpEs 
& o6pasyiom mxoscecmeo cayuatlHeix 6eKmOpos, UmerolUux  Bece6o3amozmcH 
pacnpedenenun Cc OONOtt u moti ace Mampuyett emopoix momenmoe A, mo 
1 det A-det B 
Thi as <deepe? q 


ede D u B— mampuyot yenmpaanonox emopolx momenmoe Fin (X,Y), Pa lll 
wn det D == 0. 


V3 teopem.1 u 2 cnepyer: 


Teopema 3. Ecau D, ecme mampuya yenmpaaonolx emopeix momen | 
nap CAYyuauNolx eexmopoe (&, y) u det D,=£0, mo 


2 NOMENA deta aeeR 
Hy <x log Tadet Byes" (iil 


e 
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“ Teopema 4. IJTycme muoorecmeo M nap CAYLAUHOIX BeKMopoe (E, 7) 
“Gipasyem Kanan u —§ us nap (& 4) ERt odpasytiom mnoocecmeo CAYULAUHOLX 
“WKMOpoe, UMeHOLUX BCeBO3MOICHLIE PacnpedeAeHUA C OONOLL tw moti oKeE mam- 
“Wigeu YeHMpaAbHolx emopolx momenmoe A. Tozeda 


er det A-det B 
C2 7 le aap Tl) 


ye Du B— mampuyor yexmpaacneix emopolx momenmoe pacnpederenuti 
\tn! (x,y) u P#y(y); det D0; (&, x')EmM u cAlydatineut BeKmop &' Hop- 
\WbHO pacnpederen. 

) Onpegeuenne 3. Iycrp &(t) —cayuaitneni mpouecc u pa (x(t), y (t)), 
. BEA (A— Hekoropoe MHoxecrTBO), — JelicTBHTeNbUBIE PyHKUMH, ompeyevieH- 
ie Ha MHoxectBe L nap (x(t), y(t)) MelicrBuTetbHBIXx (byHKuuii nlepemeH- 
pro ¢. PaccmoTpuM MuHoxecTBo ® culyyaituprx mpomeccos y(t) CoO BCeBOS- 
PXRH_IMH PaclipefeeHHAMH BepOATHOCTEH Fis, py, fac}) (* (2) y (4), Mopox- 
‘HHBIX NapoH CJyuaiiHbIx mponeccop ({§(¢)}, {4 (t)}) H yqoBneTBopsIouINx 
OTHOLICHHAM 


Jen © > YO) gern, ten} Os Y(t) = Des EAL 
L 


Torya wcu10 ae onpeyeuaemMoe H3 paBeHCTBa 


HBS) — ink JEM} (OY, (12) 
f ater 
ASBIBACTCAH CKOPOCTbIO CO3AaHHA COOOMeCHHH (HIM JHTPOME- 
HW Ha e€(UHUWY BpeMeHH) cCwyualiHbIM mMporeccom &(t) mp BepHo- 
fH Bocnpousseyenuax D, = ({D,,}). Smecb J ({E(t)}, {4 (t)}) — kounuectBo 
WadopMaluu Ha eMHHILy BpeMeHH, COjepxaBIeecH B OJHOM H3 cayyalinDlx 
Ppoueccosp ¢(¢t) u y(t) OTHOCHTebHO Apyroro (°). 
Onpegenenue 4. MuoxectBo It nap cayyalinprx mponeccos ({é(f)}, 
7 (t)}) OOpasyer KaHauI, CCAM yCIOBHOe pacnipefesenHe Fs, (3, tn oy}) (YE) | x (2) 
fe 3apucut or ({é (t)}, {q4 (t)}) GCN. Kanan naspiwaetca CTA HOH APHBIM, ecau 
Mia m060r0 * Perey}, fap) YET DIE +) = Ferny, txmy) YC 14 ()- 
)} uacTHOcTH, KaHasl cTalMoHapeH, ecau &(t) u v(t) CTalHOHapHbI u 
TallMoHapHo cBa3aHbI. IIpomyckHow cmocoOHocTbio KaHaJla Ha3biBaeTcs 
lMcJIO, OllpeyeuiseMoe H3 paBeHCTBa 
C— Sup J({E(), tu (43). (13) 
({e(H}, tn(H}) EM 
V3 Teopemb! 3 H pe3yJbTaTOB 3aMeTKH (*) culeqyer: 
| Teopema 5. Ecau &(t)—cmayuonapnoli cayratinot npoyecc u D,— 
Mampuua, COCMOAWAA U3 KOpPpeAAYUOHHOLX GbYyNKYyUL U 63QUMHOU KOppeaAs- 
WUOHHOU dynKYyUU npoyeccoe &(t) u y(t), mo 
(eco) eet Fee (0) Fan (A) 
Hoy” < 7 \l0g ig fa = few ee” cy 
Oe fee), fan (), fen (A) — npouseodnule cneKmpanonolx DYyNKYU U 63aUMHOU 
nekmpaaonott npoyeccoe &(t) u 4(t). 
5 3yecb, Kak MW Jasee, MHTerpam OepeTca B NpeseaxX OT —oo JO +, 
IH OOacTb ompeyeneHua ¢ -——- MHO2KeCTBO BCeX JCHCTBHTEJbHbIX YHCe/, H B 
Ipeyenax or —=z JO +7, ecu OOnacTb onpefeneHHA ¢ — MHOKECTBO BCeX 
[eJIbIX UHCeJ. 
Teopema 6. Ecau 6 ycaoeusx meopemst 5 D, ecmo Kkoppeanyuonnan 
bynKYUn cmayuoHapHoeo CayuatiHoeo npoyecca C(t) = &(t)— x(t), mo 


({e(4)}) — 4 Fez (A) 
He. <x \loe max ie =} 1) dh, (15) 


ze (A) — npouseodnan cnekmparcnotk ynkyuu npoyecca C (2). 
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Teopema 7. Ecau 6 ycaoeusx meopemst 6 D, =\ W?(A) dF ce(A), 0A) 
(wacmomno-6s6ewenHolll KPumepull BepHOcMU 6ocnpouséedeHUA), MO 
. ‘\ 


r») v2(r | 
) 2(2) min (& i))dk =D 
20e d? onpedeanemca us paseHcmea \9 (4) min (ss): fee ( )) =D 


B wacmnocmu, npu ?() = 1 (admexmuenoult Kpumepuu eeprocmu é6ocnj 
U36eOCHUA) 


Seg (A) 
d2 


we 


Hien — 7 \log max ( : 1) de. 

S3ameuanHne. Ecau &(t) —rayccopcKul cayyalHblli mpomecc, TO Hep 
BeHcTBa (14), (15), (16) m (17) tlepexogaT B paBeHCTBa. 

V3 pesybTaToB 3aMeTKH (*) H H3 Teopembl 4 culeqyer: 

Teopema 8. JTycmo mxooecmeo IM nap ({&(t)}, {y(t)}) cmayuonay 
HOlX tL CMAYUOHAPHO CBABSAHHOLX npoyeccoe ob6pasyem KaHaa u &(t)usn 
({6 (t)}, {4 (f)}) NecuneyAApHol U OOpasytom MHOIKECMB6O CMALUOHAPHOIX C 
4QUINbLX MpPOWeCCOG, UMEeIOLUUX BCeBO3MOIXCHbLE pacnpedeneHUuA Cc OOHOL U 
ce KOppeanyuonnott mynkuyuett. Toeda 


41 fez (A) ara (A) 
CD ae | 198 aT Fay Oe OE 


di, 


20e fee (A)— npouseodnas cnekKmparonolt d@ynKyuu npoyecca &(t), a fan (A)\E- 
fern (A) — npouseodnole cnekmparbHolt GdynKuuu npoyecca %/ (t) u 63CUMHK 
cnekxmpanonot. dynKkyuu npoyeccoe &'(t) u  (t); (fé' (t)}, {uy (HY EMI 
6’ (t) — eayccosckull cayuatinoll npoyecc. 

Teopema 9. Ecau 6 ycaoguax meopemol 8 cayuatinolti npoyecc © (t) | 
= 7 (t)—&(t) we saeucum om &(t), mo 


rl fez (A) ) 5 
Ose: | log (eat! dh, 


a 
— 


20e fre (h) — npouseodnan cnekmpaabnoli dynKyuu npoyecca C(t). 
Teopema 10. Ecau 6 ycaosuax meopemot 9 o2panuueHue Ha cnexKmpaall 


HYI0 dyHKyUto npoyecca &(t) umeem @eud \ y2 (A) dFe< (4) = P = const (sadaxih 
CpeOHAA 636CIUCHHAA MOLHOCIN’ npouecca E(t)), mo | 


1 Fee (A) 
C> ze Mlog as +1) a, (2¢ 


a | 
20e fez (k) = max Gaeped ce (A), 0) ud onpedeasemca us pasencmeé}} 


\ 9?) fee Q) dh =P. 


Sameuanue. Ecau C(t) —rayccosckuit CayyaHHbl Wpowecc, To nepal 
BencTBa (19) u (20) nepexogqaT B paBeHcrTBa. 


Jla6opatopua mo paspa6orKe Ilocrynuso 
HayuHbIX MpOOJIeM MpOBOLHOH cBAsH 6 X 1956 


UMTHPOBAHHAS JIUTEPATYPA 


a A. M. Araom, Yen. marem. wayx, 7, Ne 5 (51), 3 (1952). 2K. Ilauunon, C6opH) 
cT. LeopHa NepewaqH 9JIeKTPHYeCKHX CHTHANOB MpH HaNWUHH MoMex, VWI, 1953, . 7—8} 
®M. C. unckep, JAH, 99, Ne 2, 213 (1955). “7. an 
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: MATEMATHKA 


A. B. MOTOPEJIOB 


(ETIPEPbI BHbIE OTOBPA)KEHHH OFPAHHYEHHOHM BAPHALLMM 
(ITpedcmaeaexno axademuxkom A. H. Koamocoposoim 12 VII 1956) 


§) HacTOAIeH 3aMeTKE MBI paCCMOTPHM KJaCc HelpepbIBHbIX OTOOPaxeHHi Oj- 

} MOBepXHOCTH Ha Apyryt, KoTopble OyeM HasblBaTb OTOOpaxKeHHAMH Orpa- 

H#eHHOH Bapvallun. Tlonyyennble pesymbTaTbl HCMONb30BaHbI HAMM TIpH pac- 

TPCHHH PasJIMUHbIX BOMPOCOB TeOpHH NOBepxXHocTeli OrpaHHyeHHOl BHeLI- 
KpHBH3HbI (). 

1. Ilycrs ® nO — raayKue nopepxnoctu u f — HenpepbiBuHoe OTOOpaxKenne 


sepXHocTH ® Ha MoBepXHoctTh M. OroOpaxenne f OyleM Ha3bIBaTb OT O 6 p a- 
*HHEM OTPpaHHYeCHHOH BapHh al HH, ecau WA M1000 KOHEUHON 
TeMbI NOMapHO He TepeceKarOlWlMXCA 3aMKHYTHIX MHOXKECTB Ha MOBepXHOCTH 
yMMa flowlayqei Ux OOpa3s0B pu oTOOpaxkenuH f paBHOMepHO OrpaHHuena. 
iIlyctb G — orkpbiroe MHOxKeCcTBO Ha NoBepxuHocTH OD; F,, Fy,..., Fy — 3aM- 
Tble MHOXKECTBA, COJepxalHeca BG. AOcomoTHOH Bapvallnelt oroOpaxenua 
a MHOxecTBe G OyJeM HasbIBaTb 


sup uf (Fr), 
R 


uf (F,) — maomayb oOpasa F;, mp oTOOpaxkenuH f, a BepXHAA rpaHb Oe- 
TCH 110 BCCM KOHEUHbIM COBOKYIIHOCTHM TlomapHo He MepeceKalowluxca 3aM- 
LYTbIX MHO2KECTB, COJep*Kalluxca BG. 

AG6comoTHy!0 Bapvalluio oTOOpaxenua f Ha m1000M MHoxKecTBe H noBepx- 
eTH D ompeenuM Kak TOWHYIO HMXKHIOIO rpaHb aOCOJIOTHBIX BapnaluHn f Ha 
KPHITHIX MHO*KecTBaXx, Ccosepxawux H, u OyqeM OOo3HayaTb vy (H). 
Teopemal. A6cosimunasn eapuayusn seanemcn enoane aOOumuUeHOlL cbynK- 
hell HA KONbUe OopenescKux MHOICeCMe. 

Ilycts H — 6opemepckoe MHOKeCTBO TOYeK Ha NOBepxHocTH D, X — ToUKa 


BepxHocTu® u ny (X) —4ucno mpoodpa3os Touku XuH. Muoxecrso Tex To- 


\e 


K moBpepxHocTu ®, Jit KOTOPbIX Ny (X) = oo, HMeeT MOlatb, paBHY!o 
“JHO. 
TeopemMa 2. Dynkuyua ny (X) u3smepuma u 


( Ny (X)dX = 0; (H), 


i>) 


e dX —9avemenm naowadu noeepxnocmu P, a unmeepuposanue no Jlebeey. 
Touxy X nopepxnoctu ® mb OyJleM Ha3bIBaTb Pe ry MAP HON OTHOCH- 
JbHO OTOOpaxenua f, CCIM OHA HMCET OKPECTHOCTh © TaKYI0, YTO [WIA KaxK AOU 
uxu YCw f (Y)f (X). Onpedemsnemyto sTHM CBOMCTBOM OKpecTHOCTh OyjeM 
ISbIBATh HOPMaJ BHO. AOcomorHad Bapwallua OTOOpaxkenuaA f Ha MHO- 
2cTBe HeperyJAPHbIX TOUeK NOBepxHocTH M paBHa HyJO. _ 
B yanbueiinem Oyfem upesnonararb nopepxHoctu © u P romeomoppuEmn 
IOCKOCTH WM OpHeHTHpOBaHHbIMH. 

Ilycts X — peryiapHaa Touka moBepxHoctu P OTHOCHTebHO oToOparke- 
ia f ;@— HOpMaIbHaa, TOMeOMOp*HaA KPyry OKPeCTHOCTb STOM TOUKH, Y — 
: 1ST 


OpHeHTHPOBaHHast SAMKHYTaA KPMBas B OKPCCTHOCTH ©, He Coseprkallad TC 
X. Tlycrp erenenb TOUKH X OTHOCHTeAbHO KpHBO Y (T. e. YHCMO OOXGig 
touKH X np ABMKeHHH BUONb KPHBOH Y ) paBHa + 1. CreneHb TOUKH f(X) 
HOCHTeIbHO KpuBO f(y), OPHeHTHPOBaHHOM COOTBeTCTBEHHO OPMeHTallMu 
OyeM HagbIBaTb HU H Je K C OM TOUKK X OTHOCHTeEAbHO OTOOpaKeHuA fuck 
3nauum i(X). Wngexc TouKH He 3aBHCHT oT cmyyaliHoro BbIOOpa OKpeci 
CTH ® H KpuBoli y B Het. MuoxkecTBO Tex TOYeK TMOBePXHOCTH, IA KOTO} 
[i A]>1, He Oomee yemM cueTHO. 

TlomoxuTenapbuHok (oTpunaTenbHOK) BapuNany 
oToOpaxenua f Ha mMHOoxecTBe H UF (H). (coorpeTcTBeHHO vy (1H) Oyzem| 
3bIBATb aOCOsIOTHYIO Bapvaluio f Ha NOAMHOXKecTBe TOUeK H C MOJOMKUTEMbE 
(cooTBeTCTBeEHHO OTpHIaTesbHBIM) HHeKcoM. IlomHYyIO Bapual 
oToOpaxkenusn f Ha MHoxectBe H = vy (H) ompeyesMM Kak Pa3HOCTb Mex]y 
JIOMKUTEILHOH WU OTPULATeIbHON BapvallMaMu: 


o¢(H) = of (H) — 97 (#1). 


Teopema 3. IJlonzoxcumenoHan, ompuyamenoHaA U NoAHaA BeapuUa. 
cyms enonne addumuenole PyHKYUU NA KOAoYe OopenescKUux MHO dCecCme. 

Ilyctp G — romeomopduas Kpyry oOacTb Ha NoBepxHocTu D, orpanuueHnt 
Mmpocroi KpHBOH Y C paBHO HYJIO aOcOMIOTHOM BapMallMeli OTHOCHTeJIbHO 6 
Opaxenua f. IlycTb KpuBad Y OPHeEHTHPOBaHa COOTBETCTBEHHO OpHeHTallMn 
BePXHOCTH, T. €. TaK, UTO CTeleHb KaxKJOH TOUKH YCG OTHOCHTeIbHO Y paki 
Sts 


Teopema 4. Hmeem mecmo paeencmeo: 


04(G)= | apn(X)aX, 


&—f(v) 


20€ qyy)(X) — emenens mouxku X noeepxrocmu P omxocumeavono Kpuéoti f ( 
opueHmupoeannol. CoomeemcméeeHHO OpueHmMaYUUu Y. 

2. Ilyctb ® — opnenTupyemaa rulaKad moBepxHocTb. Cchbepuueckoe 0 
Opaxkenuve w MOBepxHocTH M 3aKksOUaeTCH B COMOCTABJIEHHH KaxKOH TOUKe! 
nopepxHocTH ® ToukH © (X) eqHHHUHO cchepbl c MapanembHON U OUHAaKG! 
HallpaBJIeHHOH HOpMaJbio. Ccbepuyeckoe OTOOpaxeHve raKOH MOBepXHOd 
HelipepbiBHO. Ecau OHO ABuIAeTCA OTOOpaxkeHHeM OrpaHHueHHO Bapvallun, 
MOBEPXHOCTb HasbilpaeTca TOBE Pp XHOCTBW orpaHHyveHHG 
BHeMWHEH KPHBUH3HBHL. 

Jlna nopepxHoctell orpaHH4eHHOli BHeIHeli KPHBH3HbI BBOJMM OHA 
aOcOMWTHOH, NONOKUTEADHOH, OTPUNaTeAbHO 
nOWHOM KPHBUSH Kak COOTBETCTBYIONIMe Bapnaluu ccbepuueckdl 
oTOOpaxkeHHa. 

Mnjekc Kaxk ol perymapHoli OTHOCHTeIbHO ccbepHteckoro OTOOparxkeHuA TCH 
KM MOBePXHOCTH NPM CoracOBaHHOH OpHveHTalluH MOBepXHOCTH WH eAHHHUHOI 
mapa He Oonpme +1. | 

B 3aBMcHMOCTH OT MHJeKCa peryAPHbIe TOUKM SyyeM MOMpasyenaTb Ha 9 
AuNTHYuecKkHNe (i(X)=-+1), Tapab6bomnuueckue (i(X)= 
runepOomuueckue (i(X)=—1) uw Trouku yuaomenH 
(xy 24) 

B xmacce Bcex NOBepxHocTeli orpaHWueHHOli BHelmHeli KPHBHSHBI ecTeci 
BeHHO BbIJeIAeCTCA NOMKIAaCC NOBepXHOCTeli, BCe TOUKH KOTOPbIX pery.JApHHl 
Takve noBepXHocTH Mbl 6yeM HasbiIBaTh KBaABSUpPery aa pHbIM 4H. 

Teopema 5. Iycmp ®— nosepxnocme oepanuuexnnoti BHELUHEU- KPUBUGHY 
y KoMOpou omputamenoHan KpUeUsHa paeHa Hysto. Tlycm’ « — naocKocmp, f 
pecekaroujan nosepxnocme P. Toeda Kasdan us uacmeti noeepxnocmu®, na K 
mopole ee pasbueaem naockocme a, He codep xcaWAA moueK. epanuyol P, ecmb 6b 
NYKAAA NoeepxHocmb, M. e. COAACMbe Ha epanuYe eoinyKAC2O mena. | 
108 


Ecau nogepxnocmb ® noanas, mo ona Aauoo samKAYymasA BoInYKAAA noBepx- 

Mb, AUOO OecKOHeUHaA BbINYKAAA nobepxXHOcMD. 

Teopema 6. Jlosepxxocme ® cepantuuennoti eHetunett KPUBU3HbL, Y KOMO- 
NOAO HCUMEAGHAA U OMPULLAMeCAONAA KPUBU3BNOL PABHOL HYAKO — paséeepmoléeato- 
CA, M. eC. AOKAAbHO UZOMEMPUUNA NAOCKOCMU, U UMeemM OOoLUHOe OAR Pa3cep- 

BQHOLUUXCA NOBEPXHOCMeEL CMPOeNUe C NPAMOAUHELNOLMU OOPASYIOLUMU UW cma- 

MAPHOL KACAMeAbHOLL NACCKOCMbIO GOOAK Ka cdot OOpasyroujett. 

Ecau nosepxnocms © noavan, Mo OHA YuUAUNOPUUecKas. 


“ 
/JlenuurpaycKui rocyapcTBeHHbIli YHHBepcHutTer Tlocryrnsto 
um. A. A. )KaaHoBa 96 XII 1955 


IMTHPOBAHHAS JIMTEPATYPA 
PA. B. Tloropeszos, JAH, 89, Ne 3 (1953) 
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i. A. PAAKOB 


CBA3KH PHNMEPMJIOCKOCTEM B JIMHEMHbIX MPOCTPAHCTBAX§ 
(I1pedcmaeaeno axademuxom A. H. Koamoeoposeim 12 VII 1956) 


B wacrosmei 3amMeTKe ykKa3bipaeTCA poctad pealM3aluA JME 
(yHKUMH, OMpeeveHHbIX Ha CONPAKeHHOM IIPOCTpaHCcTBe, B HCXOJHOM 
HeHHOM mpoctpauctBe. BBuyy uncTo areOpawyeckoro xXapakTepa 93TOrO j 
3yIbTaTa OH yCTaHaBJIMBaeTCA JIA «JIMHeMHbIX CHCTeM» Makxu (+); 3at 
JlaloTCH HEKOTOPble TpHMeHeHHA ero K TOMOJIOPHYeCKHM JIMHeMHbIM Mpocrpe 
CTBaM. 

1. Byfem na3pratb L-mpoctTpaucCTBOM BeKTOpHoe MpocTpaHcTBo 
BeUIeECTBCHHbIMH JIM KOMIIJICKCHbIMH CKaJIApaMH, B KOTOPOM BbIJjeJIeHO 
MeHCTBO © «ONYCTHMBIX» THMepMOAMpOcTpaHcTs, yAOBJeTBOpsioulee Cuepy 
UMM TpeOopaHHaM: a) ecm &y,,..., En€G MW Tunepnoynpoctpanct 


i=1 ; 
CTPpaHCTBO X ABMACTCA L-mpocTpaHcTBom, €CiH sa 6 IIpWHATAa COBOK YHHOCG 
Bcex €©rO 3AMKHYTHIX PHUepnvOAMPOCTpaHcTB, YH oOpaTuHo, Kaxk]Oe L-tpocrpé 


| siete q E;, TO w E€G; 6) N E= {0}. Kaxyoe nokanbHo BbIyKsI0e Mf} 
Ecé 


CTpaHcTBax, Mbl BCerfla OyyeM paccMaTpHBaTb UX Kak L-npocrpaHcTBal 
yKa3aHHOM CMBICJIe. 

Yepes X’ Oyem O603Ha¥aTb COBOKYMHOCTb BCeX JIHHeMHbIX (byHKuMH fF 
Ha X, MMerwlmux aqpo Ey = {x: f (x) = 0}€ G6’. X’ ecTb («conps»xeHHOe K 
BeKTOpHOe MpOCTpaHCTBO, <TOTaIbHOe» B cCMbicuie Banaxa, T. e. il 
KaxK]OrO XO cyulecTByeT fy€X’ Takaa, uTO f)(x)=40. Tem came 
napa X, X’ oOpasyeT «perysapHylo JMHelinylo CucTemy» Xx Maxxu. O6pa 
HO, AJA KaxKAOM peryApHOl wmMHelHOH cucTempl Xz; aypa (YHKUNA UB } 
oOpasyioT B X cemelicrBO @ rMnepmog_npocTpaHcTB, mpespauaroujee X 
L-npoerpancrao: .e AS. 

[unepnamockocTtamu BX 6yfeM HasbiBaTb JIMHeHbIe MHOTOOOpa3HA BH, 
E+<x («mapatienpubey E), rye EEG uv x€X. Cemeiicrso rumepnaock 
CTeH, Ka%KO€ KOHEYHOE NOACeMeHCTBO KOTOporo MMeeT HemycToe tTepece 
HHe, Oy€M Ha3bIBaTb WeHTpMpoBanHbiM. B cusy Tak HasbIBaemolt nemMMBI Llop 
BCHKO€ WeHTPHPOBaHHoe CeMeliCTBO THTeplocKocTeli COsepxKHTCA B MaKCi 
MaJIbHOM TaKOM CeMeHCTBe, KOTOPOe MbI H OyJeM Ha3bIBAaTh CBAB3KOL Ti 
Ne€pMMOCKOCTeH WJM Npocro CBA3KOM. CBa3Ky MO*KHO OXapakTep} 
30BaTb KaK IeHTPHpOBaHHoe ceMelCTBO TuneprocKocTeli, cofep2Kallee I 
OMHOM THM€PNMOCKOCTH, MapaJeNbHOW KaxKAoMy (OMycTHMomMy) runepnogmpe 
CTpaHcTBy (KOpoTKo: movHoe). Tak, COBOKyNHOCTb Bcex rumepmsocKocTel 
MpOXOAAMMxX Yepes MPOHSBOMbHy!o (MKCHpOBaHHy!IO TOUKy x EX, eI 
CBASKa, HM TaKOIO SIBJIS€TCH BCAKAH CBA3KA C HeIYyCTHIM  mepecek 
HHeM. 

Beakoe mosHoe cemelicrso S runeprsocKocteit mlopowaeT Ha X’ (byh 
WHO S(f) =f (H,), rye Hy — runepnnockocth, napasiembHan apy Ey dyut 
uuu f € X’, coqepxKamasca BS, a f (H;) — 3nauenne, IIpHHuMaemoe f £ 
Bcex Toukax x€fy. Tak Kak H,¢= Hy, To s(cf)=c (He) = cf (Hf)= 
=cs(f), T. e. s(f) oHOpogua. O6paruo, Kaxk]aa oWHopoquan (byHKuMA s(f) Haz 
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woxwKaeT B X nowHoe cemelicrBo S runepiockoctenh H,, olpeesieMblx 
pmysoh f[ (H;) = s (f). 

GTeopema 1. s(f) «unetina moeda u moaoko moeda, Koeda S — 
3KQ. ¢, 

Tem caMbIM ycTaHaBJIMBaeTCA peasMsalua sIMHefHEIX (PyHKWMH, onpeye- 
MIHBIX Ha CONPAKCHHOM MpocTpanctTBe X’, B BHJe CBASOK ruMepmocKoctTeli 
BIcxoQHoM L-11poctpaucrBe bie 

©} CemeiicrBo JIMH€HHEIX MHOrooOpasnli, Woulyyaemoe yTeM NpHcoesMHeHHA 
SBaske S lepeceyeHuit BCeX KOHeYHBIX TloycemelicrB ee runeplocKkoctelt, 
WI€M HasbiBaTb pacimupeHHOlt CcBA3KOLi U 66o3HauaTh S Pacwupeu- 
70 CBASKY MOXKHO OXapakTepH30BaTb KaK MAKCHMAaJIbHOe IeHTPHpoBaHHoe 
f€HCTBO JIMHCHHBIX MHOrOOOpasHi KOHeUHOrO yedeKTa. Byyem ropoputs, 
m) cBiska S HepecekaeT BbIllyKJoe MHoxecTBo A CX, ecau Bce HES 
mecekaiot A, uw UpuMbIKaeT kK A, ecnu kaxyaa HES an6o nepece- 
#7, 60 onopHa K A. Anasoruuno onpeyesHM nepeceyenve HH MpHMbIKa- 


JiIemma 1. S = nepecekaem uau npumoikaem «x A  odnoepemenno 


2. Ilycrs X— GaHaxoscKoe mpoctpancrBo. Caa3ky S OyyeM Ha3blBaTb Or- 

HHYECHHOH, eCJIM OHa MepecekaeT HeKoToppHIii map Ur = {x: | x | < R}, 

e. | 7; | = inf | «|< R ana seex Hs€S. Tak xax |s (f)| =|f| | Az), To 
XGH ¢ 


orpaHuyena Tora HM TOJbKO Torga, Korga s@ X”. Tem caMbIM BTOpoe co- 
WAXKeHHOe K OaHaxOBCKOMy IIpocrpaHcTBy X peaJIM3yeTCA KaK COBOKYII- 
iceTb BC€X OFpaHHYeHHbIX CBA30K B X. 

Orciojja, B YaCTHOCTH, HemocpesCTBeHHO CuIeqyeT, YTO ca6ad OHKOMMAKT- 


CTb 3aMKHYTOrO eHHHYHOrO Wapa Uy, BuleveT pe*JIeKCHBHOCTb mpocTpaH- 
3a X.(?). JlelicrputembHo, ecum s€X”, To S, a 3HauHT, B CHy semMpI |, 
S mepecekaer Hekotoppiii map Ur. IIpu sromS (Ur o6pa3yerT B Up 
HTpHpoBaHHylo cCHcTeMy csla60 3aMKHYTbIX MHOXKECTB, H Tak Kak 
ge = R-U, cna6o OukoMNaKTeH, TO CyllecTByeT x,€ UR, lpunaqnexamuit 
eC 10 Tora S(,) = 7 (fiz) =f (Xp) ia > «BCEXy CO 7c: 
a Xx *. 
3.L-mpoctpauctBo X JolycKaeT pa3sHuHbIe JOKaJIbHO BBIMYKJIbIe TOINOJIO- 
3allMH C CeMeliCTBOM 3aMKHYTHIX rMepnoAMpocTpaHcTs, COBMaalowluM C G. 
qHO Tak xe X’ JOlycKaeT pa3JIMUHbIe JOKaJIbHO BBINYKJIbIe TOMOOrH3a- 
iM, Jlaroujwe OHO M TO xe X” Hu, B ¥acrHocTH, X” = X. Onucanne Bcex 
UX TONONOrH3sallui, BUepBble mpowspeyenHoe Makxku (°) Hw Apencom (4), He- 
3HO 3akIOUasIa B CeOe yxKe Culeqyloulaa Teopema. 
Teopema B. JI. IMyapana (°). aa moeo umooel oepanuiennoe 
UnyKaoe mroocecmeo KX O6v1a0 caabo OuKomnakmHolm, HeoOxOdUMO UL 
Icmamouno, umMOOoL KaNCOAA AUNetinaA cbyHKYyUA s(f) Ha X', yOoeremeopsio- 
aA YCAOBUIO Si Up 1), wena cud s({) =f (x), 20e x CK =. 

x€ 


Sta Teopema jlOlycKaeT CJlIeqyioujee OOoOOLeHHe: 

Teopema 2. Jaa moeo «mobo eoinykaoce mxoxcecmeo A — X 6ota0 
1a60 NOAHbIM, HeoOxOOUMO u AOocmamo4HoO, UMObbL KAaIKOAA AUHeUHAA YHK- 
us S(f) Ha X', yOoeremeopsiowan YCAoésuIO ete eD f(x), umena eud 


MP F(t), cde x, EA 
—Jlemma 2. S npumoixaem x A moeda u moabKo moeda, Koeda 
(f) < sup [ (x). 
xEA = 
Tloka3aTeapcerBo TeopemMb 2. a) B cuny nemmM 2 u 1 S_ MpuMpl- 
aet K A. Ecum nostomy A caa6o NomHO, TO cla6o 3aMKHYyTbIe MHOKeCTBA 


* Comepxkanue u.m. 1-2 Obl0 WOMOWKeHO ABTOPOM 31 III 1954 r. Ha MaremaTuH4eckoM 


muHape Illyickoro nequucTuryta. 
** Ckasapbl mpesmosaraiorca JJIf MpOcTOTb! BelleCTBCHHBIMH. 
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4 
fr A: |"f, @) sha xis (i =1,..., n)}, OOpasyromlue B HEM Cia 


«busptp Koti, umeror o6uyuit aleMeHT Xo (€ A), u s(f)=f (Xo). 6) (?). E 
X. — cia6o PyHaMenTaJbHad HallpaBseHHad CHCTeMa 9JIeMeHTOB us A, 


nogaraa s(f)=limf(x.), umMeem s(f)< Supe: HM eCIH OTCIOfa ¢ 


yet, uto s(f) =f (%), X EA, TO X« CMa6O CXOMATCA K X%, T. eC. A cag 
OJIHO. 

Heo6xoqumocrh ycnosua Teopembl IIMyibaHa onyckaerT WM HeTlocpeng 
BCHHO@ JOKA3ATEJIbCTBO C TOMOIIbIO CBASOK, MOMOOHOe IIPHBeAeHHOMY B Tl. 
Bupoyem, paccmoTpenusa nm. 2, MoxHO, MuHyx Teopemy [Imysbana, meper 
CTH Ha s1060€ JlOKasIbHO BbIMyKJO0e MpocrpaHcTBo X, 3aMeHMB IWapbl BbITY 
JIbIMH OFpaHHYeHHBIMA MHOKeCTBAMH (MPOW3BOJIbHBIMH HIM MpHHayviexkalyyl 


HeKoTOpoMy cemelicrsy ©), a nog X” noHuMan (X,)", rye Xp» O3HayaeT 


CHaO*KeHHoe CHJIbHOM TONONorvei O (HIM (Xa es rye B — S-rononorua (°% 
IIpu stom X” 6yjfeT peasM30BaTbCA B BHA COBOKYMHOCTH OTrpaHHuel 
HbIX (G-OrpaHH¥eHHBI X) CBA3OK, T. €. CBA3OK, NepeceKaloulHx orpaH 
YeHHble MHOxKecTBa A (cooTB. A € ©). 

4. Ilyerb {F,} — cemelicTBo BCeX 34MKHYTHIX NOJMPOCTPaHCTB JIOKaJIbHO BE 
llyKsoro Mpocrpancrsa X, dbakTop-mpocrpauctBa K. = X/F_, M0 KOTOpbIM Kf 
HeUHOMepHBI, «<8 o3HayaeT, uTO Fg C Fa, HU xe (8 >a) — oroOpaxKenm 
Kg Ha Ke, OTHOCAIee KaxkJOMy CMexKHOMYy Kulaccy Gg Ke, coxepxalul el 
CM@XKHbIM Kace Gz Ka. Kaocdan «nxumo» {Gz} oOpamHoeo cnexmf 
{Ka, 78} (T. €. COBOKYNHOCTh avIeMeHTOB Gz €K,, 10 OMHOMY JIA KaxOrot 


Takaw, YTO G, = TGpg qa Bcex « HB >«) ecb pactuupeHHaA CéASKA, © 


o6pamno. Ilostomy npoekmusénolli npeden KoNeuHomepHolx gakmop-npt 
cmpancme npocmpancmea X coenadaem c npocmpaxcmeom X'* ecex AUuHel? 
Holx GbynKyuli na X’, m. e. CO CAabbimM nonoAHeHuem Npocmpancmea X. 

5. Caa3ky S B JIOKaIbHO BbINyKIOM TpoctpanctBe X O6yjeM Ha3biBal 
NC€BAO-OrpaHH4YeHHOH, ec OHa MepecekaeT HeKOTOpoe AyU Aan) 
Kaxkow okpectHocTu Hysa U C X. Ilycts i —Tononorua Hwa X’, B KOTOpOL 
OasMc OKpecTHocTeli HyJIA OOpasyIOT BCEBO3MO2KHBIe BBIIYKJIbIe MHO2KeCTBA 
MoOrsouLaroulHe NOJIAPbI U° ~ Bcex — OKpecTHOcTeli Hy JA UG 


S(f) €(Xi)’ moeda u monreko mozda, Ko2da S nceedo-oepanuuena. Tlostomy 
X = (Xj)' (X ycusenHo pedaeKkcuBHo), ecm Kaan ceBqo-orpaHH 
yeHHad CBA3Ka B X WMeeT HellycToe NepeceyeHue. ITO, B UaCTHOCTH, BBE 
NOMHACTCA JI MPOeCKTHBHOFO Tpefeda OOpaTHoro cmeKTpa {Xq, x8} sO} 


KaJIbHO BbINYKJIbIX IpocTpaHcTB X,, B KoTOpoM z® (oTro6paxenue Xg 6 Xa 
TIpH BCAKOM &% BIIOJIH€ HEIPepbIBHO IA HeKOToporo 8 (>a). ; 


Iyuckuk rocyapcrBennpiit Tlocrynusto 
mle WarorHyeckhli HHCTHTYT 4 1 1956 


UMTMPOBAHHAS JIMTEPATYPA 


1G. W. Mackey,r:Trans. Am. Math. Soc., 57, 155 (1945). 2 N. Bourbaki 
C. R., 206, 1701 (1938). 3 G. W. Mackey, Trans. Am. Math. Soc., 60, 519 (1946) 
*R. Arens, Duke Math. J., 14, 787 (1947). 5 B. JI. Umyapan, Marem. cOopE. 
7 (49), 425 (1940). © J. A. Dieudonné, Bull. Am. Math. Soc., 59, 495 (1953). | 


Jlornayn Akagemuu nayrx CCCP 
1956. Tom 111, Ni 4 


MATEMATHKA 


B. B. PbIKKOB 


METPHYECKOE TAHPTEHUMAJIBHOE H3PHBAHHE 
MOBEPXHOCTEH 


(ITpedcmaeaeno akademukom A. H. Koamoeoposoim 12 VII 1956) 


eee livers x — x(a), y=—y (u'), i =" 15 2)... nn, — wee “ocrarouno) 
(KHe f-MepHble NOBepXHOcTH eBKIHAOBa Ry, N>n; lpesqnomoxuM, TO 
-ooOpasHA KacaTeJIbHBIX E, Kao W3 ITHX MOBEPXHOCTel HeBbIPOXKJeH- 

T. €. f-lapamerpHyeckue. ToueuHoe CooTBeTCTBHe, YCTaHOBJIGHHOe OTHe- 
eM X, YK OOUleH CHCTeMe MapamMeTpH3alluH wu‘, HHAyUMpyeT CooTBeTcTBHe 
dorooOpa3sHAX KaCaTeJIbHbIX TWvIOCKocTeH 3THX MoBepxHocTell. K  Mmuoro- 
3HAM STHX IJIOCKOCTeH, a TaK2Ke K MHOTOOOpa3HAM, MOpOXKJeHHbIM 3VIe- 
TOM «TOUKa — KaCaTeJIbHas MJIOCKOCTby, IPHMeHHMO TIOHATHE HasO2%RKUMOCTH 
feTPHYeECKHX OOPa30B B TeOMeTPHH TOH HH HHOH Tpynibl MWpeocdpa3so0Ba- 
|, HaHHoe KaptanHom (1). Mbt roBopHM, COOTBeTCTBeHHO, O TaHreHHaJlb- 
) HIM TOYCUHO-TaHreHIHaJIbHOM HaJIOwKeHHH NoBepxHocteH. Jlua cayuaa 
HHHOrO TaHreHHaJIbHoro HaJOKeHHA NopsAyka k HaMH NOJyueHbI ypaB- 
MA: 


Ax-- Dey; AGx=dy, 9 5 =1,2,..., &— 1; 


Ad'x=d'y+o*y.z; Ad*x;=d* y; + kw* ya; + Q* ya, () 
Bee Ok) OU Va, — 0° y) OU OU AT. he; @*; OF," = 1. 
pepeHiambHbe (popMpl crenenu k, A = A (u') — HeocoGeHHad MaTpulla 


soOpasopanna €->AE-+b, copmenmjaroulero COOTBETCTBYIOWIHe 3JICMeHTHI M0- 
xHocteH. [Ip 3TOM TOWeUHO-TaHTeHIHaJIbHOe HaJlO*wKeHve XapakTepusyerca 
JOJHUTCIbHbIM YCJIOBHEM * = 0. 

Ypapuenna (1) Jaror Mu yCnOBHA MeTPHYeCKOM TAHreHWMaibHOM HasOXKUMOCTH 
s3epxXHOcTeli, ECM B HUX CuHTaTb MaTpuuy A oproroHanbHolt; A = A*™, 
mA = --l. 

B nacrosmei 3aMeTke IIpHBOAATCH NOJyYeHHbIe HAMM Pe3SYJIbTAaTbI, Kacato- 
ec M€TPHYeCKOFO TaHeHI[HaIbHOTO HaJlOKeHHA NOBepXHOCcTeH. OKasbiBaeT- 
-UTO HMe€eCT CMBICJI PaCCMaTPHBaTb TOJIbKO MeETPHYeCKOe TAHFeHIMabHOe Ha- 
KeHHe TepBoro NopsAyKa. 

Teopema l. BcaKoe mempuueckoe manzenyuanoHoe Hao HCeHUe nopAdKA 
1 agnnemca OOHOBPeMeNHO MouerHoLM HAAOHCeHUeM NopsOKaA k + |. 
TeopemMa 2. Bcaskoe mempuueckoe moue4HO-MAH2eHUUANoHOe HANO HeNUEe 
16020 NopsAOKA ABAMEMCA COHOBPEMeHHO MOUeLHoLM HANO MCeHUeM EMOPOeO No- 
Ka. 

OTH TpeswoxKena, BbIBOAUMbIe U3 paccMoTpeHuA ypaBHeHnit (1), WoKasbI- 
OT, ITO TOJIbKO TAaHTeHUMasbHOe HaJlOmwKeHve NepBoro MOpAAKa MoxKeT UMeTb 
[OCTOATeIbHOe 3HaYeHHe, T. €. He ObITb CJleACTBHEM TOYeUHOTO HaJlO-KeHHA 
lee BbICOKOTO MopsyKa. 

un. 2. IIpocreimui uacTHpli ciyyait MeTpH4eCKO HaslO?%KMMOCTH Mapbl T10- 
yXxHOCTeLi, paCCMaTPUBaeMbIX Kak TAHreHUMasbHbIe OOpasbl, CCT Cy Yall Napa 
IM3Ma KACaTeJIbHbIX [JIOCKOCTeH B COOTBETCTBYIOWIMX TOUKAX NOBeEpXHOCTeH; 
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CJM TakOl MapaJJIesIM3M MMeeT MeCTO, TO MbI TOBOPHM, TO Karka U3 MOB 
HocTeii Mouy4aeTes U3 Apyroli mpeo6pasopanuem Ilerepcoua. Ana noBepxHo} 
TpeXMepHOro MpocTpaHcTBa MMeeT MeCTO CeAyioulaHt TeopeMa. | 
Teopemas3. I[losepxnocmu mpexmeprozo npocmpaxncmea, donycl 
UU MEMPLUECKOE MAHZEHUUANHOE HAAO IKEHUe HA OaHHytO, CoBnadar~om c me 
cmoto 00 Osuscenun c ee npeodpasosanuamu Ilemepcona. 
3ylecb BO3MOXKHDI CYA Napa eM3Ma COMPAKCHHBIX CeTell HIM OAHOPY 
CeMeHCTB ACHMIITOTHYeCKHX. 
IIpeo6pasopannve NapavieIH3Ma BO3MOKHO M MIs UpyrHX THMOB NOBep 
cTeH, HECyIMMX COMpsAXKeHHble CHCTeMbI JIMHHM WIM MOAMOBepXHOCTeH. 
Teopema 4. p-conpsscenHaa cucmema OonycKkaem mHoocecméo np 
pa3zoeanuti Ilemepcona, 3QBucaAuUxX OM P NPOUZeOALNLX GyHKYUtL OOHO2O A, 
menma. 
Teopema 5. O6o06twyennan noeepxxocmo ITemepcona 


ap te a ee 

Gt <i ae eG et") 
C CONPANHEHHOIMU U-nNoOnosepxHOCMsAMU U V-nodno6epxHOCMAMU OonYCKG® 
cemeticmeo npec6pasoeanuti Ilemepcona euda | 


y=; os + a +c, 20€ C1, Cy, € — NOCMOAHADIE, 


C NAPAANCAUZMOM U-nNoOnoBepxHocmeti uU V-noOnoeepxHocMell Ha X U Y. 
Teopema 6. IJloeepxnocme 


Ne GB dey gph all © 


x 


U 
(OG ’ 
ee a {U (wt, say zi V (0) dol, a= (ui, v), 
Vo 
Cc conpsaxeHHol cucmemoti u-nodnoeepxnocmeti u V-AUNUt OonycKaem 
acecmeo npeobpasoganuti ITemepcouna 


y= m(v)x + >) —\ m’' (v) V (v) dv, %, = const 


C NAPAAACAUZMOM U-noOnobepxXHocmMet U V-AUHUL, 3aBuCALUee OM OOHOLL 
U3ZB0AbHOLL PYHNKYUU OOHO2O apeymeHnma m= m(d). 

m. 3. Ecaw WCKaTb TaHreHUHasIbHO HaJIOwKUMbIeE NOBEpXHOCTH, He 
‘CyltMe TOJIHbIX COMPAXCHHBIX CHCTeM, TO TakHe TIOBEPXHOCTH JOJIKHBI t 
XOJMTbCA B KOH(OPMHOM COOTBETCTBHH, H ypaBHeHHaA (1) AA HUX JOKE! 
MMeTb BH] 


Adx=i)dy: Ad?x =)d’y + O*y,.. 


ByjleM Ha3biBaTb TaHTeHUMaJIbHOe HaIOXKeHHe, OMpesemAeMoe ypaBHeHHAN 
(2), KOHOPMHO-TaHreHIUHaJIbHbIM; OHO IpescraBser coOol TOYeIHO-TaHreHll|| 
AJIbBHOe HaJIO*KeHHe MOBEPXHOCTeH X HY B TeOMeTPHH TpyNMbl JBMKeHHH TIO 
‘OuK. 

Teopema 7. Besakoe manzenyuanoHoe HanooweHue nosepxHocmeti, 
HECYLUUX NOAHOLX CONPA HCEHHOLX CUCMEM, ABAMEMCA KONOPMHO-MAHZEHLY UAAHDIA, 

Tak Kak TOYeYHOe MeTpH4ecKoOe M3rHOaHHe BTOporo MOpsyKa He H3MeHAe 
‘CBOHCTBA JaHHOH MOBeEpXHOCTH ObITb WIM He ObITh TAHPeHUMaJIbHO HaslOxKUMOl 
Ha JaHHY!O, TO MOXKHO TOBOPHTb He 06 OTIECMbHbIX TaHTeHIMaJbHO HaJlOxKHMBI 
NOBEPXHOCTAX, a O KJIaCCAX SKBUBAJICHTHOCTH, JOObIe MpeCTaBHTeAH KOTOPBIII 
AONYCKawT TaHreHUMasbHoe Halowenne. Kapiti Takoli Kacc ompeyensere 
safannem JudppepeHunabHblx PopM o,=dy?, w,=(d*y)?, xapaKTepusyloulHl 
MOBEPXHOCTb C TOUHOCTHIO AO TOYeUHOrO U3rHOaHuA BTOPOrO NOpAAKa; H3BecTH 
(?), YTO Ip co6MOJeHUH YCNOBUA MOOKUTeMbHOII OlpeeseHHOCTH MaTpHiitl 
[pamma, BbluHcneHHOL Jia n-En (n+-1)/2 BeKTOpoB y;, Yj; C MOMOMbIO 3a|aHHblh 
(OpM ©,, @,, 3THM opMam Bcerya OTBeUAIOT OmpeesIeHHble MOBepXHOCTH | 
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Glanbueliwme pesyrpratpi yoOuo (opMyiMpoBaTh, roBopsA O TaHreHluasbHo- 
MOUKUMBIX KaCCaX MOBepXHOCTeli, XapakTepH3yeMbIX oOpMaMH 0, @, H 
¥®,, COOTBeTCTBEHHO. 

yHeopema 8. JJ pu omnecenuu Osymepuoti nosepxHocmu K usomepmu4ec- 
napamempam KAaCcc NosepxHOcMelt, KONGOPMHO-MAHZEAHUUANGHO HANOHCUMBIX 


“ee, onpedensemca Gbopmamu 
# 


©, = e%, = e%E (du? + dv’), 
(y= 62 {og + [E (02 + ¥2) + buEu + byEp] (du? + dv2)%}, 


) — NpouseoAbHaA eapmonuMecKan GYHKYUA Us0MepmU4eCKUX napa- 
poe. 

eopema 9. Jaa napot n-mepHolx noeepxnocmeti, n>2, OonycKawusux 
ueuaAoHOe KOHMOPMHO-MaHeeHyUuaAoNoe HaAozceHue (k= const), dopmot 


i, NpU HaAdAerCaWell Napamempusayuu npUuNUMaIoOM BuO 
@, = e— (du™ + hag, du™du™); a, = ea, 


@, ~; =2,3,..., 2; Ohag,/Ou'=0; Gopmot w,, M2 CeAZAHbL CoomHOWe- 
M 


@p = ea (a, + 2du} do, + Qdu¥ @,). 


Mo>KHO OCYIIECTBHTb MOCTpoeHHe TaHTeHIHaJIbHO HaJIOMKMMBIX Tap M0- 
xHocTeli TaK: Ha rumepcdepe r?=1 BHiIOpaTb NOAMOBeEpXHOCTb Z = Z (wu!) TaK, 
YbI ee MeTpHyecKad (hopMa HMevia BUA 


dz? = 3/,du?” + he,g, du dus 


(d*z)? orpaHwueHHuii He HakwJapwaetca). Tora moBepxHOcTH x = e”'2z, 
e—“lzZ, CHMMeTPHUHbI€e OTHOCHTeJbHO runepcepbr «Ha’ No_MoBepx- 
ThIO Z»> MH OyAYT UpeAcTaBHTeJAMH TaHTeHUMa/IbHO-HaJIOMKMMBIX KJIAaCCOB 
pempt 9. 

@axkrTuyeckH B TeOpeMe 9 aHHOH MOBePXHOCTH Y COMOCTaBJAeTCH OHH 
cc MOBepxHOcTeli, Ha Hee HETPHBHAaJIbHO HaJOwKUMBIX. Ecsm nlorpeOoBaTp, 
Obl CpeqH MOBepXHOCTeH, KOHPOPMHO-TaHeHUHaJIbHO HaJIOMMMbIX Ha [aH- 
>, Haxouuiocb XoTaA Obl m, m<CN, TaKHX, UYTOOBI COOTBETCTBYrOMIHe 
hos +++) Am Obl PYHKUMOHAIBHO HE3aBHCHMBI, TO (PopMa w, JOJKHAa Oy eT 
IBOAMTCA K BUY 


wo, = 4 (du? + du® +... 4 du) + whan bm, dum duem, 


j 
bem, Bm =mt+1,..., 1; Wang, (OU = 0; i= b oe nalentetils 
Tipu stom KaxKgqomy 3HaveHHIO }, NOJyYeHHOMy 43 PopMyVJIbI 


| h=(qtuyP+...+Cnatemy+um, 


MO;,-Co,---, Cm—1 — MOCTOAHHEIE, OyeT COOTBETCTBOBATb OlIpeeJIeHHbIH 
1cC ~MOBepXHOCTeH, KOH(OPMHO-TaHreHUMaJIbHO HaJIOMKUMBIX Ha JaHHyto. 


Ilocrynuso 
17 IV 1956 


LMTHUPOBAHHAS JIMTEPATYPA 
1Ff. Cartan,C. R. du Congr. Int. des Math. de Strasbourg, 1920. 2B. PreKKOB, 
J, 75, Ne 4 (1950). 
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Jloxaagn Axagemun nayx CCCP 
1956. Tom 111, Ne 4 


H. C. CHHIOKOB 


HOPMAJIbHbIE FEOXESHYECKHE OTOBPAXKEHMA 
PHUMAHOBbIX NPOCTPAHCTB 


(ITpedcmaeaeno axademuxom A, H. Koamozoposeim 12 VII 1956) 


Jlesu-Unsuta (1) Ja momHyio KaccHukKalMio PHMAHOBbIX IIpocTpaH| 
C MOMORKUTEMbHO-OMpeeJIeHHOH MeTPHKON, MOMycKarloOulMx reoyesnyeckoe ¢ 
Opaxenue. JIA pHMaHOBbIX NpOCTpaHCTB C He OMpeeeHHOH NO 3HaKy Mey 
Koli CylecTBeHHOe NposBwKeHne nomyyeHo A. 3. Ilerpospm (*) (B OCHOBHOM jf 
n = 3). B wacroamlel 3amerke JleaeTca JaJIbHeHUIM War B 9TOM HanpaBJew 
Vimenuo, “3 Bcex reoyesvyecKHX OTOOpaxKeHui PHMAHOBbIX MPOCTPaHCTB BBi 
JIACTCA FEOMETPHYCCKUMH YCJIOBHAMH Kslacc OTOOpaxKeHUli, Ha3BaHHbIX HOP 
HbIMH, WU JaeTCA B OMpefeJIeHHOM CMBICJIe KaccHuKalMA PHMaHOBbIx 
CTpaHCTB, JOMycKalolluxX HOPpMaJIbHOe reoflesuyecKkOe OTOOParKeHve. 

1. Jlonycrum, 4ro puMaHoBo mpoctpaHcTBo V, C MeTpH¥eCKMM TeH3OpO! 


reojlesHueckH OTOOpaxkaeTca Ha pHMaHOBO TpocTpaHcTBo V;, C MeTpHYeCKEM P 


30POM gij, T. €. STOT TEH30P B OGLIeli NO OTOOparxKeHHlo CHCTeMe KOOPJMHAT Yh 
BeTBOpAeT MupepeHUMasIbHbIM ypaBHeHHAM 


Sita = 2 PrSig + PiGny + PiGkir 

rye 3alldTad O3HavaeT KOBapHaHTHOe AuddepeHuMpOBaHHve MO CBASHOCTH 
~; — He€KOTOpbIN rpaMeHTHbIM BeKTOP. 

Ecau ¢; = 0, To reoflesuyueckoe OTOOparKeHHe Ha3bIBaeTCA TPHBHaJIbHbIM, 
B NIpOTHBHOM cylyuae — HeETPHBUaIbHbIM. TakHM OCOpa3o0M, 3ajaua TPHBHabi 
ro reolesvueckOro OTOOpaxkeHHA PHMAHOBbIX MpPOCTpaHCTB SKBUBAaJeHTHA OM 
Je@JICHHIO B HHX CHMMETPHYeCKHX KOBaPpHaHTHO NOCTOAHHBIX TeEH30poB. OKag 
BaeTCA, UTO WH 3afaua HETPHBMNAJIbHOTO reofesvyecKoro OTOOPaxKeHUA MPH ONf 
JeeHHbIX YCJIOBHAX CBOJMTCA K OTbICKaHHIO B PHMAHOBOM MpOcTpaHcTBe Mek 
mero uHca W3MepeHHH KOBapHaHTHO NOCTOAHHbIX CHMMeTPHYeCKHX TeHsOpl 

2. Teogesuueckoe oTOOpamxenve V, Ha V,z Ha30BeEM HOPMaJIbHBIM, CCH 
paccnavBaeTcA Ha [Ba CeMeHCTBa OPTOrOHaJIbUbIX NOBepXHOCcTelt S,, (m>0) 
Sn—m, UpW4eM TocseHee ABJIAeCTCA NepeceyeHveM (MO*KET ObITb, KOMIMVIeKCHC 
M-OPTOTOHAJIbHOH CHCTEMbI PHMeplOBepXHOCTel, CCIM STO paccNoeHHe COXE 
HACTCA IPH JaHHOM TeojesHyecKkOM OTOOpaxKeHHH, H OHO HHAYUNpyer Ha Sp. 
TPHBHaJIbHOe reofesv4eckoe OTOOpamkenve, a Ha Sm — HeETPHBMAaIbHOe. 

PaccmatTpuBas CBOLCTBa COOCTBEHHBIX BEKTOPOB TeH30pa g;;, yAOBJIeTBOPA 
mero ypaBHenusaM (1), HeTpyqHO ycTaHOBUTb, YTO KaxKOe HeTPHBMaMbHOe Ik 


hesvyeckoe oToOpaxenve V, HaV, MPH MpOcTEIX SJIeMeHTapHBIX JenuTed 
MaTpHUbI 


f 


ll pgii — giz ll 
ABJIACTCH HOPMaJbubIM. B TO xe BpeMHA 3 JabHeliMero Oy eT BUHO, YTO KM 
HOPMAJbHbIX TeOMesMYeCKUX OTOOParxKeHH CYIMLECTBCHHO WMpe KIacca HeTf 
BHaJIbHbIX PEOMC3MYECKHX OTOOPAXKeHUli C MPOCTHIMH SJIEMeHTapHbIMH JemHTed 
MM MaTpuubl (2) M YTO HOPMasIbHbIe reoflesnyeckue OTOOPaxeHUA He ucuepl 
BaloT BC€X H€TPHBHAJIbHbIX TeOMesHYecKHX OTOOpaxKeHuii. 
766 


B cooTsercTBHu C ompeyenenuem, ecu puMaHoso upoctpaucrTso V, Jo- 
xaeT HOPMaJIbHoe reoflesuyecKkoe oTOOpaxenne Ha Vz, cymlecTByeT cH- 
(4 KOOPAMHaT, B KOTOpPOii ORHOBpeMeHHO uMeem: ds™*= gp Nebel, 


pexPdxt,  ds® = gp adx + gp dxrdxt; o= 0 (x1, 7,...,2x"), 0p £0 


ee he Ms PG — mn 1s m2. ee en), 

GHTCrPHPOBaHHe CHCTeMBbI JU@PepeHIMaIbHbIX ypaBHeHHlt (1) B STO CcH- 
© KOOPAHHAaT IPpHBOJHT K Teopeme: 

Teopema. J[2a mozo umo6el pumaxoso npocmnparicmeo Vp, OonycKano 
MANoHOe eeodesuuecKkoe omobpanenue Ha Vn, Onpedeasemoe bynKyued ©, 
IX00UMO WW Oocmamo4HO cYtMecmeoeaHUe (moseem GoLND, KOMNACKCHOLL) 
nMembt KOOpOuKam, 6 Komopoti 


= £7dx i + SpgdxPdxt; ds? = e??(cne% “oy adx a +1/,P 4 'eo-dx9 dx"): 


4! “A aA 
oe mee 4 ip ; an A 
Per oi ar Ti ern 1) By cehh 


“a 


xt... tx (i k=1,...,m: ‘Deaton We ine eet) 


Enq (x‘) — npouséorbnoiti CuMMeMpUdeCKULL HeOCOoOeNNdlti MeHsOp, onpede- 
Wu HeKOMOPOe Vn—m, 6 KoMOpoM Pyy = Pigs, — A060 cummempuuecKkul 
COOeHHbILL §=KOCAapUaHMHO §©nocmoANAbIti menzop; P'G—(x‘), anemenmes 
npuyol, o6pamnou mampuye ||P; (x*)|\; 20 (xt )— nNpousé6oAonole omAULHOLe 
HYAA PYNKYUUL OOHOZO COOMEBemcmeyroecd NepemeHHOZo; C% — npoUus- 
bHble NOCMOAAHOle, | 
SameTHM, 4TO Ha OcHOBaHNH (?) P, MOXKHO cuMTaTb KOHcTaHTamH, [lor 
MY 3f{€Cb YCTaHOBJIeH NOJIHOCTBIO CYHKUMOHAIbHbIM MPOH3BOJI, OT KOTO- 
PO SABHCAT PHMAHOBbI MpOcTpaHcTBa, MOMyckaloulve HOpMavibHOe reose- 
Jeckoe oToOpaKeHue. 

M3 coornomenni (3) u nm. 2 BUAHO, YTO HOPpMasbHOe TreojesHyeckoe OTO- 
wenve V, Ha V, OyyeT reofesHuecKHM oTOOpaxKeHHeM C_ IIpOCTbIMH 
MCHTAPHbIMH JeJIMTeIAMH MaTpHup! (2) Torgqa HU TOMbKO Tora, Kora 
pula epg — Ppq|| uMeeT MpocTble 9eMeHTapHbIe femuTemv. SHayuT, 
PMaJIbHbIe reofesuyeckue OTOOPaxKeHHA He HCUepMbIBalOTCA TreosesH4ecKHMH 
OpaxkeHHAMH C IPOCTbIMH SeMeHTAPHbIMH JeMTeIAMH MaTpHUbl (2). 7 ' 


Jjanee, quis Toro, uroObl reojesHyeckoe oTo6paxkenue V, Ha Vp OblJ0 
PMaJIbHbIM, HeEOOXOAMMO, 4TOObI MaTpHia (2) HMea XOTb OAMH MpocTou 
MeHTapHbIii JenuTemb. Ha ocHopaHuu 93Toro JerkO yOeQuTbCA B TOM, UTO 
p asa xKoToporo§ ds? = e*[2x*dxldx° + (dx?)? + (x1 — x?)dx?dx? + (xt — 
)(d2))], lomycKaeT HeTpHBMasbHOe TeofesuyecKkoe oTOOpaxkenve Ha Vs 
ds? = e78* [ds? + x2dx2dx3 + 2x? (x1 — x?) (dx*)?], ompegensemoe (byHkunel 
= — 3/.x, KOTOpoe He ABJIACTCA HOPMAJIbHbIM. 1 Ailey 


-B sakmouenve oTmerum, uro mpo m=1 P,=Coj, rae C— noctrosH- 
a; u3 (3) mpl nomyuaem V,, KOTOpble NMOABHIHCb B (*) H xXapakTepHsy- 
CA TEM, 4TO JIA HUX Pi; —%i,; = 0 (pO). Keratu, sTomy kwaccy 
WHajwiexkatT BCe CyOMpOeKTHBHbIe MpOCcTpaHCTBa OCHOBHOrO Cjiy4as. ) 


Ilocrynuno 
21 XI 1955 


LJMUTHPOBAHHAS JIMTEPATYPA 


1 Di Tullio Levi-Civita, Ann. di Matematica, 24, 255 (1896). ? A. 3. Wea 
B, 3s. Kasancx cpu3.-matem. o6m. pu KIY, 14, cep. 3 (1949). SA. I. Ilupo-K op, 
H, 102, Ne 3 (1955). *H. C. Cunto kos, JAH, 98, N 1 (1954). 
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Jloxszagn AkawemMuu Hayk CcCCcCcP | 
1956. Tom 1411, Ne 4 


MATEMATH\- 


B. fF. CPATOBHY 


O BEPOATHOCTHOM OBOCHOBAHHH CTATHCTHKU i 
HECTAUWMOHAPHbIX CHCTEM By: 


(IIpedcmasaeno axademuxom A. H. Koamozoposoim 24 1X 1956) 


1°. Paccmorpum copokynHocTb yactuy l (> 2) TunoB Ay, As,..., Af 
KOJIMUeECTBaX, COOTBeTCTBeHHO, N,, No,..., Ni, KOTOppe, pearnupya Jip 
C JpyroM, MoryT OOpa30BbIBaTb Seer a A pt (> 1) THNOB N,,Me,\ 

mn J n J 1 ] 

.. +, Qn 00 opmyne IW; = A,* -As?™ 22+ Ay’, wv oN COCTONT | 
ni) aactuy Tuma Aj, na! uacrun tuna A, uv. nu. HecranuonapHad ¥ 
cTeMa—3TO CMeCb MCxOgHBIX uacTun A; (i =1,...,2) HW CcocTaBHBIx} 
cTun Ny (j= 1,...,m), Mpwyem kKOuHYeCTBa TeX H HHBIX ABJAIOTCA CH 
yaHHbIMH BemHuHHamMH. Ilommad sHeprua cucTrempt E cunTaeTca nocrosng 
H COCTABJICHHOH aMTHBHO M3 9Hepru BCeX BXOJAUIMX B CHCTeMy 4a ne 
Tlocnequve MOryT ONHCbIBATbCA JIOObIMH CTaTHCTHYeCKHMH CXeMaMH, USBeNy 
HbIMH KBaHTOBOM MexaHHke: (P)—nojHad cTaTucTuKa (cxema Maxceesale 
Boupumana), (S) — cuMMerpwyeckasd cTraTucTuka (cxema Bose — QiinuiTeHHt 
(A) — anTucumMetpwuecKkasd craTucTuKa (cxema @epmu— J[upaxa). Haras 
HOH MOJeJIbIO HeECTalMOHapHOH CHCTeMbI MOXKET CJYXKUTb cHcTemMa Cc Tipo 
‘Karoei B Hel XMMHMYeCKOH peakunen. Torya, B  lpocTreHii 
curyuae, HCXOJHbIe YaCTHUbI—39TO ATOMbI pearHpyloluluX XHMMYeCKUX 9% 
MEHTOB, a COCTABHbIe YaCTHI[bl —UpOyKTbl peaKUWH, MOJICKYJIbI. 

2°. OwHa H3 OCHOBHBIX 3aay OOOCHOBaHHA CTaTHCTHKH HecTallMOoHapHie 
CHCTEM COCTOHT B BbIBOe ACHMITOTHYCCKUX OLUeHOK CpeAHUX 3HAYeHHH pasane 
HbIX (PH3HYECKUX BeIMYHH (MH CpeM HUX YHCeI salOHeHHA) Mp OObIUHOM B CEE 
THCTHYeCKON (PusuKe Mpekuosowenun, uTo N,,..., Ni, E u V (oObem, 3aHuMae 
MbIli CHCTEMOH) CTPpeMATCA K O€CKOHeYHOCTH, OCTaBasCb B MOCTOAHHbIX OTHE 
IWeHHAX Mexky coOoK. Bnepsple sty 3aqauy peu Daywep (') npu nomom cr] 
IWHaJIbHOrO aHaJIHMTHYeCKOrO allliapaTa, B OCHOBHOM Jia cxempl (P). B nacroi 
eH 3aMeTKe M3slaraeTcA OOOCHOBaHHe, OCHOBaHHOe Ha Mmetoye A. A. Xu 
quHa Cie); HCIOJIb3 YIOWLEM HENOCPeCTBEHHO IIpeeJIbHbIe TeOPeMbI TEOPUH BepI 
ATHOCTeH. 

3°. CocrosHua HecTalwoHapHoOli CHCTeMbI ONMCbIBAaIOTCA COOCTBEHHBIMH (pyHi 
HAMM ONepaTopa SHepruu cucTempl. B MHorooOpa3suu sTuX PyHKUNit paccma 
puBaeTcA OasHc M3 Tak HaSbIBAaeMbIX OCHOBHBIX COOCTBEHHBIX (bYHKUM (KpaTy 
o.c. @).).Ecam Bee yacrHiibl CHcTeMbI IpuHayiexat cxeme (P), TO 0. ¢. cp. anasto] 
CA NIPOWSBeCHHAMH COOCTBEHHBIX (PYHKUMI OMepaTopoB sHepruii uacrun. Ees 
B CHCTeMe HMCIOTCA YaCTHUbI, NOYHHAIOMLHECA «HOBbIM» CTATHCTHKaM (CXeR | 


Ss = 


|) — SS {1___}__-Q. 
ee Ss 


(S) u (A)), TO B MHoroo6pa3uH coOcTBeHHBIX PyHKUHE paccmMaTpHBatorcs JHU} 
(byHKUHH CHMMeTpuyecKue (HIM AaHTHCMMMeTpHuecKHe) 0 UHeKCaM, OTHOCS 
H\HMCA K COOTBCTCTBYION\MM YacTHuaM. Uncno o. c. d. omeparopa sHeprun cHH 
TEMbI, OTBEYAIOIMX COOCTBEHHOMY 3HaveHuIo FL, 3aBHCHT OT KOMMUeCTB «ATOMOD 
A,, .... Ay 1 9Heprun E; 6yqem Ha3biBaTb ero CTPYKTYpHOH PyHKUMeH U O6O3Hal 
yaTb Q(N,,..., Ni, E). [na stot dbyuKunH MoxKHO yKa3aTb ABHOe BbIPAarkeHk 
B 3aBHCHMOCTH OT CTPYKTYPbI YAaCTHU, COCTAB/IAIOWNX CHCTeMy. 

Tak, B lpocreHuiem cjlyyae TpexKoMMOHeHTHOL CHCTeMbI, COCTOSUIeH Ml 
AByX THNOB <aToMopy A un Bu «Monekyn» Buga AB (peakiua, mpoTeKaid 
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B CHcTeMe, umeer Buy A+ B=>AB), tounaa (bopmyia Js cTpyKtTyp- 
‘yHKUNH Takosa: 


Q (Ny, No, E) = Ca (Ni)-Cp(N2)- dy [1 Ta (Gr): ‘Hie ) Ty (Cd, 
a r t 


> n! Jat uactuy cxempl (P) u C(m)=1 B ocTanmbublx cnyyanx; 
= —, AA Yacrul cxempl (P); y(2) = 1 quia yacruy cxempr (S); 7 (2) = 


H), oS Us . 
o,<1, AJA YacTHM cxeMbl (A). 


. 2yYMMH poBanue SHECb BeWeCTCA TO BC€EM HeEOTPHILaTeJIbHbIM PeCHICHHAM CH- 


Ibi ypaBHeHult 
Dar + Dee= Ma dibs Oa Na No, 


- dyer ar + + Lesbs Shien 


= 


Qa, bs, Ce —4NCMa 3anonHeHuaA atomop A, B u mMosekya AB; {e,}, 


{4} — COOTBeETCTBylollve HaOopbI ypoBHelt 9Hepruu (creKTpbI). 

HaveHve CTPyKTYpHOH (PyHKUMH COCTOHT B TOM, UTO BarkKHelilMe Bepo- 
OCTHbI€ XapaKTepHCTHKM HEeCTaIMOHAPHbIX CHCTeM BbIparKaloTcH yepes, 
Ilostomy nepBooyepeyHad WpoOsiema OOOCHOBaHHA COCTOMT B aCHMMTOTH- 
<oH omeHKe 2. 

4°, MoxkHO loKa3aTb, YTO CTpyKTypHad dyuKuna OQ Bprparkaetca yepes 
H pactipeyejeHHaA HeKOTOpOrO BeKTOpa, ABJIAIOULerOCcA CyMMOH MHOrHX 
BHCHMBIX, I@JIOUHCJICHHbIX, OJHHAKOBO pacipeseJieHHbIX BekTOpoB. ITpu- 
€HH€ MHOrOMepHOH JIOKaJIbHOH MpesebHOH TeopemMbI (C yTOUHeHHeM) 
OACT NOJYYHTb TpeOyemylo oueHKy PyHkuHH Q c yKa3aHHeM NopayqKa 
peluHocrTu. 

5°. OnpeyemuM MHKPOKaHOHHYeCKYIO BePOATHOCTb paBeHCTBaA py; = MM, 
/ Ur; —UHCIO 3aNOJIHEHHA YACTHUbI THMa wp, UpHHaviexallee r-My yPOBHIO 
THM U i-My HOMepy BBIPOKAeCHHA, KaK OTHOMICHHe YHCJIa OCHOBHBIX CO- 
AHH *, OarOmpuATCTBYIOWMX ITOMY PaBeHCTBY, K OOWIeEMy YHCJIy OCHOB- 
x cocrosHu Q. Mcnomp3ya acumnTotuyeckylo OueHKy PyHKuynH Q, MoxKHO 
iTH TIpefesbHble (OPMbI 3aKOHOB paclipeyeveHHA uNCe 3anomHeHua. Ta- 
(OpM OKa3bIBaeTCH TPH: eCJIM YacTHWa ONNcbIBaeTcA cxemoli (P), TO 
la 3allOJIHeHHA paciipeseJeHbI aCHMIITOTHYeCKH 10 3aKoHy Ilyaccona 


P (ui =m) =e plies Pai fo ( vale 


iH wacTHua UpvHaywexuT cxeme (S), TO 3aKOH OKa3bIBaeTCA aCHMMTOTH- 
‘KH TeEOMeTPHYeCKHM 


P(uis=m) = Teer (or) t +0 (>) 
OHELl, eCIM vacTHIa IpwHayexuT cxeme (A), TO 
Pui =0)=(1—T!) {1 +.0(F)}, 
P (ui =1) = ia +0 Gale 


Tlapamerp 7%") ppruucaserca 10 cieKTpy YaCTHUbI H CTpyKTypHou *yHK- 
HM CHCTeMBI. 


* T. e. cocToAHHM, OMHCHIBACMbIX OCHOBHBIMH COOCTBeHHBIMH YHKILMAMH. 
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Haliqennble 3akoHbl pacipeeJieHHA MOSBOJIAIOT Cpa3y BbINMCaTb aCHMMITC 
yecKHe ONCHKH CpeHUX 3HaYeHHH YHCe SaNOJIHCHUA, KOTOPbIMH 10 MpeHMy, 
CTBy HHTepecyeTGd KBaHTOBad CTaTHCTHKa. 

6°. BaxkHan poulb, KOTOpylo urpaloT cpeHHe 3HAYeCHHA UMCe 3anlOsHeH 
OOBACHAeTCA TEM, UTO C HX MOMOULbIO BbIPAKaOTCA CpeqHHe 3HaAYeHHA C 
MaTOpHB xX BeanunH. IIpumepamu TakuX BeMYHH ABJIAIOTCA: KOJIMYCG 
YacTH, HekoToporo Tuma (cBOOOJHBIX «aTOMOB» HJIH «MOJIeKyJI») B  CHCTE 
SHEPrus, KOTOPO OHH OOsaLaioT; PasIMYHbIe CHJIbI, KOTOPble MeHCTBYtOT} 
CTOPOHbI CHCTeMbI Ha BHeWHHe Tela, HM T. J. 

7°. Onucanve COCTOAHHM CHCTEMbI MOXKHO OCYILECTBUTb yKa3aHHeM KOJIMUE 
CBOOOJHEIX «aToMoB» A u B—X,, Xo, KomMYeCTBa «MOuIeKysJ» M uM SHeprHhi 
€o, em, UPUXOMAMLMXCA Ha KaxkKylo H38 TakHX KoMMOHeHT. B cumy pape 


X,+M=NM,, X,t+t+M=N,, Qe +e,teu=—E 


Cpe STUX BeJIMYHH HMeeTCA JIMWb TPH He3aBHCHMble, 3a KOTOpbIe yAOOHO 
OpaTb e,, @, M. 

Jlokasbipaetca, TO 3TH BeMUMHbI ACHMIMTOTHUCCKM HOPMAJIbHbI, HX COB 
CTHBIM pactipefesleHHeM CJY2KUT TpeXMepHOe HEBbIPOXKCHHOe HOPMAIbHOe fF 
npefesenue, JWId MapaMeTpOB KOTOpOrO AaiwTCA ABHbIe BbIpaKeHUs. 

8°. Kak “acTHblit cryualt HecTalHOHAapHOli CHCTeMbI paCCMaTpuBaeTCA He 
HOpoHaa cucTema (COCTOAULaA JIMIb H3 «ATOMOB») HU NOKa3bIBaeTCA, ITO 
rua OObWIOH KOMMOHEHTHI pacmpeseseHa ACHMITOTHYECKM HOpMaJIbHO, IpHY 
ee MaTeMaTHYecKoe OKMaHHe HM YUCHepcHaA MponoplHoHambuE E — nowy 
SHeprHH CHCTeMBI. 

B sakmiovenve Bbipaxkaio Onarogapnocth A. A. Xununny 3a nocTaHoE! 
saan WM BHMMaHHe B polecce ee pelleHHa. 


MockoBcKHit rocyfapcTBeHHbIii yHUBepcuTerT Tlocrynu0 
um. M. B. Jlomonocosa 19 IX 1956 


WMTHMPOBAHHAA JIMTEPATYPA 


* 1R. H. Fowler, Statistical Mechanics, Cambridge, 1929. 2 A. ©. Xu 
A eprae OCHOBaHUA KBaHTOBOH craTucTHKH, 1951. ® A. A. Xuuuw4n, JAH, 
fo 3 (1951). 
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Horsags Akagemun nayr CCCP 
1956. Tom 1411, Ne 4 


MATEMATHKA 


A. ®. THMAH uw JI. H. TYYHHCKHH 


MPMBJIMKEHHE JMOoEPEHLMPYEMBIX ©YHKUMM, 3ATAHHBIX 
KOHEYHOM OTPE3KE AJIFEBPAMYUECKHMU MHOPOuJIEHAMHM 


(ITpedcmaezeno akademuxom A. H. Koamoezopoesim 12 VII 1956) 


yetrh WOH) M—xaacce dyHKuuh f(x), 3aqaHHBIX Ha cermeHTe 
l=1,1] u uMmeruux Ha 9STOM oTpesKe fr-l0 MponsBo_Hyio fF!) (x) (r > 0), 
HOBJIETBOpAioulyio ycsoBHio Jlunmunua cTenenH « (O<a<_1) c Januofi 
acrantoH. M: | f(x.) — fF (x2) |< M|x,—x2|*. Tlycrs ganee Ty (x) = 
1/r, T(x) = V2/xcoskarccosx, R=1,2,..., ects OpTOHOpMH- 
BaHHaa C BeCOM Ty — x? wa [—1, 1] cucTtema nomuHomos IT. JI. Ye- 


o f(t) T, () : 
mesa UW Cc, = \ Via at — Kospunmentst Dypbe m0 9TOH cHcTeMe. 


ye = 

Hacrosmasi 3amMeTKa MOcBaAlleHa 3ajjaye 06 aCHMIITOTHYeCKOM TIOBeeHHH 

DXHeH TpaHH yKJOHeEHHH (yHKUWH paccMaTpHBaeMOro KJIacca OT COOTBeT- 
nN ‘ 


BYIOULMX WaCTHBIX CyMM Sy, (f; x) = > Opin (x) paya Pyppe — UeOniuesa. 
R=0 


ley roma TeopeMa jlaeT ACHMMTOTHYeCKOe NoBeeHHe STO BeJIMUMHEI: 


Gn(WPHOM; x)= sup |F)—Salfs +)! (1) 
fEeWOA*M 

ia Bcex x€[—1, l]. 

| Teopema. [Tpu n—-oco paenomepro omxocumeasHo ecex x €[—I, 1] 

tpasedaueo acumnmomuueckoe pasercméo 


Gn(WOHM; x) = 
7/2 


post ina yp aye ( tsintdt +0 tale doce ssANicee ph 


2 
T nire ‘| 


(fina csyyat r=0, «=I1 paccmaTpHBaemMasi s3afaya Oblla pelleHa 
M. Huxomckum (2), a upu r=0, O0<a<l A. ®. Tymanom (3, 4) 
M. Tak>Ke (°)). 

Tloka3aTesbcTBO TeOpeMbI OMMpaeTcH Ha cwsefyioulMe [Be JIEMMEI. 
Jlemma 1. Ecau F(x)EWOHOM (O<a<l), [x1 <1, e(%)— 
JHKUUA CepanuuenHolt 6apuayuu Ha [—a, a}, 20e a>, mo 


¢ ' 4 
\F (cos t) sin’t 9 (t--y)e—i” dt = O BS 


0 


leHomepHo omHocumenbHo ecex y Ha [0,a—Z]. 
teh 


JIemma 2. Ecau F(x) @WOHOM O0<a<1), F(cosy)=0 OK 
<7«/2), mo Ona aboix Oeyx wucen 0OKaACO<K2n npu n—> oo cnp 
AUGO acuMNMoMuULeCKOe HEpaseHcméo 


4 
b ‘i sin =) t+ =) 
\ F [cos (t+ y)] sin’ (¢ +9) dt 


< 


(2 


2* M|siny|"T* , 1+nb eS iad 
bee ead Le : sintdt + 0 (=) 


paeHomepHo omxHocumerono a, b, y u ecex FEWOHMM. 

Buarojapa Tomy, ¥TO BepxHaa rpaHb (1) ecTb YeTHad (PyHKUMA OF 
CHTeIbHO X, BCe OIe€HKH MpoBOAATCA B MpesmouoKeHHH, wTO OS 
=arccosx < 14/2. Ionaraa 


COS ae ee 
Ralf: x) =f) —Salts x), DPO= D cos (t+ F) 


r 
k=n+1 Rk 


> 


umeem, uTO pu r> | 


Tw 


Ralf, 2) = Ge \ 7 (cos 4) sint 11D (¢ +4) + DIP (¢—y lat + 


—T.. 


+ \ @ (é) [DP (¢ +y)+ DP ¢—yldt, 
rye dyHKyna ®, (tf) umMeer IIpousBoAHYyI0, YAOBJIETBOPAIOULYIO YCJIOBMIO ¢ 
mula creneHH «, ecuw fEWOHMM. Orcioga, ecu noloxKUTb F (cos 


t 
= f” (cost), cmenyeT, uTO . 


wT 


Ra (fi x) = GE | F (cos t) sin t (DP (t + y) + DP (t—yldt + 0 ( 


— 7 


ne 


PaBHOMepHO OTHOCHTeIbHO Bcex FfEWMH™M. Tipumenaa usBecTHple} 
m#yectsa A. H. Kommoropopa (1), semmbl 1,2 4 nowb3yacb Mpvemom, 
JOrHYHbIM H3JIOXKeHHOMY B (4) Avid cnyyad r=0, «=O, nocne paya ones 
IIpHXOMAT K HepaBeHCTBy i 


7/2 
1M -inn } 


a+ re 
Rs <a | é* sin t dt +0 eee 
i 3 : fl 


KOTOpoe _—BBIMIOJINAeTCH =8=paBHOMepHO OTHOCHTeIbHO BCeXx (pyHKr 
fEWMHOM (r>0, OS a<1, r+a>0).C azpyrof# cropoxsi, moxHO 
KasaTb, WTO CymlecTByeT yHKUMA f(x), Mu KOTOPOH HepaBeHcTBO ( 


\ 
TOYUHOCTHIO JO CylaraeMOro TlopaAyKa o| ra} o6paiaetca B aCHMIITOTHYUECL 
n 


PaBeHCTBO IIPH f—- oo. 


Tlocrynuo | 
12 XII 1956) 

UWMTHPOBAHHASA JIUTEPATYPA 
1 A. H. Koamorop os, Ann. of Math., 36, 521 (1935). ?7C. M. Huxoapsc me 
Hi3n. AH CCCP, cep. matem., 10, 295.(1946). * A. ®. Tuman, AH, 77, Ne’ 6, 969 (19 
* A. ©. Tuman, JJAH, 61, Ne 6, 989 (1948). ® YU. M. T HH3Oypr, AHS 


Ne 6, 1253 (1953). 
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— Jloxknagn AKkagemun nayrx CCCP 
i 1956. Tom 111, Ni 4 


MATEMATHKA 


i A. B. WTPAYC 


| 


YOPMYJIA OBOBUIEHHbBIX PE30JIBBEHT JWbdEPEHIMAJIbHOrO 
ONMEPATOPA YETHOrO TMOPATKA 


(ITpedcmaeaeno axademukom A. H. Koamozopoesim 12 VII 1956) 


— 


. Ilyerp (a, 6)—koneunpiit umu GeckoHeuHBIi mpomexytoK; /[y] — 
HaHHoe B STOM MIPpOMexXyTKe CaMOCONpsAxKeHHOe [up pepeHiHasbHoe BbIpPA- 
yeHve TlopsyKa 2n, ompeyemsemoe cbopMysoli 


d . ’ d ” 
l[y] = Pn (y) — dx {Pay — | nay SS ea § 


— — (p, ya ee (poy)) |} , 


Me yHKuun po (x), pi (x), po(x),.-+» Pa(X) BemecTBeHHEI Hi U3MePpUMbI 
1 eee (a, b) H CyMMupyeMbI B KaKJOM 3€MKHYTOM KOHe¥HOM IIpo- 
yexyTKe [a,, 5,] C (a, b). 

Kak uspectuo, upPepenivasIbHbIM BbIpaxkennem /[y] mopoxyaetca B 
MIbOepTOBoM poctpaHctBe L?(a, 6) cummeTpHueckuh jucbcbepeHunasbHbrit 
me parop L c MHHHMMaJIbHOH OO1acTbIO onpejeteHua D,*. 

' Uesio nactosmeli pa6oTbl aABAaeTCH TocTpoeHue (popMy.IBI Bcex 0606- 
CHHBIX pe3OJIbBeHT omepatopa L **. TlomyyenHasa (bopMysia MOKeT OKa- 
JaTbCA Tlose3HOM H B YaCTHOM CuIydae OObIUHbIX Pe30JIbBEHT, COOTBETCTBYIO- 
|JMX CAMOCOIPAXKeCHHbIM paclIMpeHHAM omepatopa L. 

| 2. Tak Ha3bIBaemMble KBa3HIPOH3BOJHbIe, COOTBETCTBYIOMUIMe § BbIPAaKeHHIO 


dty "ye 
[ ] — Fy [R] = == — M [7] — — 
Pees a. (R=srl 2. ey tt h)S TY she ae 
ty d i 
yr = py SE — (yl eay (k= 1, 2,.. «2. 


Bripaxkenue t[y] MMeeT CMBICJ JIN BCAKOH (yHKUMH Y, BCe KBa3HIIpo- 
H3BoJHbIe KOTOpOH jo (2n—)-ro NOpAAKa BKJIOUMTeIbHO aOcoOJIOTHO Hempe- 
PBIBHbI B KaxKOM KOHeYHOM mpomMexyTKe [a,, 0,] C (a, 6). Ilpu 970m 
Ny] = y?"l. 

| Kajol dynkuuu y, qua KOTOpOI L[y] Weer cMbICJI, NOCTaBHM B COOT- 
BeETCTBHe BeKTOPHYy!IO (yHKIHI0 y= (yl, yfl],..., yl2"-1l) uw 6yyem mocaez- 
[1010 pacCMaTPHBaTb KaK OfHOCTOMOWOBY!0 MaTpuiLy. 


* Cm., Hampumep, (1), crp. 413—425, uan (?), crp. 153—164; B (?) eTor onepatop 
osHataeTcs yepe3 Lo. 
** Jl as ofepaTopa BTOporo MOpAAKa MPH HEKOTOPHIX JOMOJIHHTeMbHBIX MpeAMOMORKeHUAX 


hTOT BOTIpoc paccmoTpeH B (°). 
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Uepes J o603HayWM OPTOrOHaJbHy!o KOCOCHMMeTpHuecKylo NOpsAyKa 
MaTpUly BUA ; 


rye Ha BC€X He€OTMe¥YCHHbIX MeCTaX HaXOJATCA HY JH. ! 
Tak Ha3bIBaemoe TOKAecTBo JlarpaHxa MOXHO Tellepb 3allHCaTb B B 


rye Y UW Z—TMpoOu3BOJbHbIe (YHKUMU, JIA KOTOPbIX BbIpaxkeHHe u a 
‘CMBICJI, a 2*— oHocTpounaa MaTpulla, CONps2KeHHad Cc MaTpHuel z (cp. 

3. Ilyctb D— smuefinoe mHoroo6pa3sve Bcex (yHKuMH y us L?(a,1 
BC€ KBa3HIPOH3BOAHbIe KOTOpbIX Jo (2n — |)-ro NOpAAKa BKJIOUNTeEbHO add 
JHOTHO HelpepbIBHbI, a KBasHmpousBognad y2"] mpnnaymexuT L?(a, dD). 
v3zBecTHo, D cJlyKUT OGsacTbIO onpeyeneHua onepaTopa L*, conpsxxeHHAK 
¢€ onepatopom L; upu 3Tom L*y=1[y] Aaa mo6ok dynykuuu yED, ao 
patop L saBjaeTca uacTbio onepatopa L*. 

IIpu smro6omM HeBellecTBeHHOM A O603HauHM Uepes Mt, COOTBETCTBYIOML 
STOMy 3HaYeHHIO JeeKTHOe NosMpocrpancTBo omepaTopa L, T. €. COBOKY 
HOCTb BCeX pelleHHli ypaBHenua L*y—)iy =0. Pa3smepHocTb m 9Toro nd 
TIpocTpancTBa He 3aBHCHT OTA HM HasbiBaeTCH JePeKTHbIM UHCJIOM Onepy 
topa LL. Ilycre 


liy)2—yl al = 5 (2°Jy), 


01 (%), 2 (X),-- +5 Om(x)3 
by (x), Ye (X), - > Ym (%) 


‘OPTOHOPMMPOBaHHble OasHcbl e(eKTHbIX NogMpocrpaucTs N—- u Y,,, coo 
0 


BETCTBCHHO, Te Ay—Kakoe-H60 (bHKCHPOBaHHOe HeBeIeCCTBEHHOe UHCI 


Ham ronaqoOatca coorsercrpyroulve cuctemam (2) u (3) MaTpHIIbI KBa33 
MPOHSBOAHBIX: 


® (x) = Jer (x) 92 (4)... om) FO) = [1b @) FO) --- da OOM 


Kaka M3 STHX MaTPHIL UMeeT mM CTONONOB MH 2n cTpoK. | 
Ilycrb smuelinpii onepatop F, oro6paxarwumli %,, B N-, saqaere 
0 


B Oasucax (2), (3) Matpuuei Q=|o;,[7, Tak uro Fb, = >) ony; (B+ 


j=l 
Saul Das. Dy 

Onepatopom F onpeqenserca Tak Ha3bIBaemoe KBa3HCaMOCOIIp A2KEHHC! 
pacuumpenne Ly onepatopa L, KoTopoe saBsasaeTca yacTbio onepatopa L* | 
MMECeT CBOeH OOMaCTbIO ONpeyeseHHA MHOrooOpasue D,, 9@MeHTOB g BH 
£=f+Fr—y, rye fE Dz, » ER, *. 

IIpvHumMad BO BHMMaHHe ToxyecTBo Jlarpanxa (1), slerko ycTaHOBHTE 
4TO MHorooOpasve D;,, CocToHT u3 Bcex (yHKuuli y(x)€ D, Koroppie yo 
JIETBOPAIOT KPaeBOMy YCJIOBUIO 


[OQY* (x) — &* (x)] Jy (x) lo = 0. 


* Tlo nopoxy o6mero onpexetenua KBasHcamoconpsKeHHOrO paciimpenuas cHMMeTp 
“wecKoro omepaTopa CM., HampuMep, (1), crp. 393—397, a Taxxe (4), erp. 77—80. 
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} 4. Kommuekcnyio nosynsockocTbs (BepxHioIo WIM HH2KHIOIO), CojjepxKa- 
j70 (PHKCHpoBaHHyto TOUKY hy, OOo3HaIMM Yepes I. CormacHo pesy IbTaTam 
jOoTb! (*) CoBOKynHocTh Bcex O6OOMeEHHEIX pesoubBeHT R¢ (Im A460) one- 
jropa L sayaerca cbopmyuoii 


Rx = (Lrg) —AE)? (KET), (4) 


je F (4) —pousBoubHbl onepaTop u3 N, B M,, He mpesocxo,_amul mo 
pMe C(MHHUbI HM ABJAIOUMlicA peryApHOl B NOMynocKocTH (pyHKuUNelt 
ie F (,) — Kakasi-m00 43 TaKHX oMepaTOpHBIx (byHKun; OQ (r) — 
TBETCTBYIONAA el B Oasucax (2), (3) MaTpwuHaa cbyHKuMA; Ry — onpese- 
Maa m0 cbopmystie (4) o6oOmenHan pesonpBeHta. M3 mpeybiyuero cae- 
T, uTO moOoH dyHkumu fe L?(a,b) uv mpu mo6om EIL Rf oguo- 
HHO OlpefesseTCA Kak pellieHHe ypaBHenua 


Ag] AU is 
Imiajexamee upoctpauctpy L*(a, 6) u yoBnerBopsiomee KpaeBomy yc.o- 


[Q (A) W* (x) — O (x)] Jy (x) [a = 0. 


| ITO OOCTOATEMbCTBO HM MO3BOIMeT MOyUHTh opMy.rty O6O6uIeHHBIX pe- 
JIbBeEHT MPH NOMOIH MeTOMa BapHallH NPOW3BOJIbHbIX NocToAHHbIX. IIpexye 
|M IIPHBOJHTb sTy topMy.Jy, BBeseM pA OOO3HAUeHHH. 
) PaccmorpHM cooTBeTcTByrlollee OMHOpOAHoe ypaBHeHue 


L[y] — dy = 0. (5) 


} Ilycrb c— Kakas-u60 BHYTPeHHAA TOUKa MpomMexyrkKa (a, b); m” um* — 
KCHM@aJIbHble 4UHCvIa JIMHeEHHO He3aBHCHMbIX pelWIeHHH ypaBHeHHs (5), MpH- 
WIeKAWLNX, COOTBETCTBeEHHO, MpoctpaHcTBam L?(a,c) u L?(c, b) mpu He- 
IecTBeHHOM A. Kak u3BecTHO, eteKTHOe U4HCO m onepatTopa L ompe- 
maetca 10 dopmyme m=m+m*—2n. Tonoxum gq=m—m, r= 
m*—m. BpblOepem pH HeBellleCTBeEHHOM A (byHaMeHTaJIbHylo CHCTeMy pe- 
HHH ypaBHenua (5). 
HEX Dy Mla (Xs Pewee ia s tblar (XS) (6) 
KHM OOpa30M, 4YTOOB! g TepBbIX PYHKUMH MpHHaviexasM MpocrpaHcTBy 
"(a,c), m caeyiomnx —mpoctpancrsy L?(a, b) uw r mTocleqHHx — mpo- 
IpanctBy L?(c, 0). 
_ Beejlem B paccMorpeHHe cooTBeTcrBylolyio cHcTeme (6) MaTpuuly KBasu- 
)OH3BOHDIX 
Oe Reis (0, A) Wa (2A) 0. « ten (X; A) | 
Tlyctb U_,(x;.A), Uo (x; A), U1 (%; 4) —MaTpHUbl, COCTaBJIeHHBIe, COOT- 
TCTBCHHO, H3 q TNepBbIX, Mm CNeyIOUHX WM fF MOCMeAHHX CTOJIONOB MaTpHILbl 
i; 4), TAK 4TO 
Ue STU LC) Ug ark) Ups 4) |: 


-Vlonoxum mpu ACH 
| P; (a; ) = [Q. (A) &* (x) — B* (x) IU; (45 4) [eas (FG = — 1, 9), (7) 
P; (0; 4) = [Q.(A) L(x) — © (*)] JU) (45 A) [enn (7 = 9, 1). 
Herpyquo yOequtpca B TOM, 4TO UpH s060M AE IL marpuna Po (a; h) — 
P,(b, 4) uMeer oOpaTHyto. 


* Ecau F(A)=F ectb mocTosxHHbiit u3s0MeTpH4ecKHl omepaTop, TO R, aBsadeTcd 
JUHOM Pe3O/IbBeHTOM camMoconpsxKeHHOrO pacuiupeHHa L; onepaTopa Ds 
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[lom0>KuM 
Quy (A) = [Po (@s 4) — Po (0; A)V AP 1 (G4), 
Qo (h) = [Po (a; 4) — Po (Os AIT LPo (a 4) + Po (8; ADI, 
Qi (A) = [Po (a; 4) — Po (0; A)? Pa (8; 4). 


OcHOBHYIO pOJib urpaeT MaTpHuHad byHkuna M (i), onpeqeueHHase 
nosynuockocTu II dopmyson 


{Ber oe 
Qa (A) Qo (A) Q: (A) 
0 On yicMBe. 


M () = U (X93) Gh) (tesa nde 


rye E,—eMHHuHad MaTpHua nopsykKa k. 
Ilyctb mpu mo60M KoOMIIJIeKCHOM i 


U3, (03 As Uae dee bee, C5) 
(byHaMeHTaJIbHad CHcTeMa pelleHHii ypaBHeHHa (5), YOBJeTBOPAION, 
yCJIOBHAM 
1. upu j'= &, 


ihe ll, Zeca 2a 
0 upu j=, u 


rye X) — Kakax-M60 BHYTPpeHHAA TOUKa MpomMexkyTKa (a, 6) uM ero pex 
JIAPHbIM KOHeL. OHocToJOWOBy!o MaTpHIy, COCcTaBJIeHHyIo 43 (PyHKuUHH ( 
o6o3HaguM uepes y(x; A); y’(x; A) COo3HaYaeT TpaHCIOHHpOBaHHyW, Off 
CTpOuHy!O MaTpHILy. ; 

Teopema. JIm6aa o606wenHan pesorvgenma R, (Imik=- 0) onepamopa 
ABANEMCA UNMeepANbHblm ONepamopom, mM. e. 


b 
Rf = \K (x, s; 4) f (s) ds 
Onn sroboti dynkyuu f (x) € L?(a, 6). 
AOpo K (x, 8; \) onpedeasemca npu aro6om ETL dopmyaoti 
K (x, 83) =y! (xs )[M(Q) + Yasen(s—x)Jly(s;0) (@<x,s<d),| 
2de mampuunan dynkyua M () sadaemca paeencmeamu (7) — (9). pu ae 
HeeeuecmeeHHom hk sOpo K (x, 8; h) yOoenaemeopsem ycaoeusm , 


b b | 
\IK (x, 834) Pds< + 00, \|K (x, 8; i) Pdx< + 00 (a<x,s<b). || 


SameuanHue. IIpHHumaa Bo BHHMaHHe COOTHOIUeHue R= Re JIeT i} 


3aKJIOUNTh, UTO AA SHAYeHHM A, NpHHaqwexaulMx Apyroi mMosynsocKoct| 
ANpO ompeyesseTca opmyon 


K (x, 8; Ay = y' (4; ALM" (A) + Yosen(s—x)J]y(s;4) (a<x,s<b). 


YuJIbAHOBCKHM + TocyapcTBeHHbiit : Tlocrynnuio: 
TleqarorHyecKH MHCTHTYT 30 XI 1955. 


UMTHPOBAHHAS JIMATEPATYPA 


1H. H. Axuesep, MW. M. [aasman, Teopua sunelinex onepatopos B THIb6! 

TOBOM Mpocrpancrpe, 1950. * M. A. Haiimap k, JImneitupie pudbepennnanpupie one 

pele eee oe eet ee ane 3, 483 (1953). 4A. B. Di trpaye; Hi 
, cep. matem., 18, No 1, 4). . B, I rp ayc; Mss. AH CCCP, cep. 

19, Ne 4, 201 (1955). ak oe tel 
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Jornaygn Akagemuu nayr CCCP 
1956. Tom 111, NM 4 ) 


MEXAHHKA 


10. M. HBAHOB 


= eee a 


BJIEHHH BbICOKOH 3JIACTHUHOCTH Y HABYXIIEM JIPEBECHHbI 
(ITpedcmasaeno axademuxom B. H. Cykaueeom 6 VIII 1956) 


Ilpu sospacraHuv HanpsaxKeHusA ApeBecHHa MpOXxoAUT jjBe XapaKTepHble 06- 
Cru jecsopmuposanua (*): I — oOnacrb o6nruHOM ynpyrocru u I] — o6nacTb 
TeHCHBHOTO pasBHTHA JedopMallMii MOceJelicTBuA, CONpoBoxmaroleroca 
WKeHHEM MOJyJIi «MPHOBeEHHOM» Jeq¢opMaunu. Cpannue Mexkjly STHMH OGsa- 
AMM OTBeYaeT Hallps2xKeHHe Sy. B I oOnacTu ZecbopMaluu ApeBecuHb! B CBOEelt 
HOBHOM YaCTH ABJIAIOTCA YIPYrHMH Mp JOBObHO BbICOKOM MOJyule MOpAyKa 
— 1,5-10° xI’/cm* B Bo3yWIHO-cyXoM COCTOAHUH Ip KOMHaTHO! Temnepatype, 
PaHsAIOWleM NOCTOAHHY!0 BeJIMYHHY B Npowecce pasBuTHA JacTHUeCKHX jle- 
YpMallMi (yupyroro nocwefselicTBUA), MOJyib KOTOpHIX B 5—6 pa3 Gombe 
Aya yupyrux Jedopmaunt. Ilo npeppniueHuv oy; MpOMCKOAUT HHTCHCHBHOE 
IBUTHe JepopMauHH MOceseHcTBHA, KOTOPOe COMpoBomaeTcH TWajeHveM 
yA yilpyrocTH, coxXpaHsMulerO NOCTOAHHYIO CHM2KeHHYIO BeMYMHY MpH 
JE€AYIOUEM IPHJIOKeHHH HalpAKCHHA JO opr, T e€. B I OOnacTH. 
Y Ka3aHuHble OOacTH JesopMHpoBaHHA OTYeTIMBO HaOmOMaloTCA UPN cKATHH 
YEBECHHI BAOb BOMOKOH. MukpoMexaHH4ecKHMH HCCIeOBaHHAMH MoKa3saHo, 
*O 3HaUHTeJIbHbIe FecsopMawuHH Bo I] oOacTH He BbIBbIBAIOT HAKAKHX MMKPoO- 
{OMMUECKHX H3MeHeHHH CTPOeHHA ApeBeCHHBI, a JOM KHbI ObITh OTHECEHBI LeJH- 
IM 3a CUeT CYOMHKPOCKOMMYeCKHX H3MeHEHHH BO BTOPHYHbIX OOONOUKAX Ape- 
*CHHbI, COCTOALIMX MpeHMYLWIeCTBeHHO V3 LWeJJIOI03bI H BOCIIPHHHMAIOWIHX OC- 
IBHYIO JOO HampsxKenntt (*). 
_ Baio BbICKa3aHO MpeAMOORKeHHe, YTO CHHKEHHE MOJyJA yIIPyrocTy, T. e. 
3eIHMYeHHe FTHOKOCTH CHCTeMbI, IPOHCXOJHT B pe3syJIbTaTe HapyllieHHA OOKOBbIX 
33eH B ILCJIJIIOJIOSHOM KOMIJIeKCe BTOPHYHbIX OOom0UeK. B Takom cJly¥ae UC- 
TeflyeMoe ABJIeEHHe JOJIKHO ObIIO NPOABUTECA Ooslee APKO TIP OcNaOseHHU MO- 
SKYJIApHOTO B3avMOJelicTBHA, HallpHMep, HaOyxaHveM. Bpwiu mpeAnpHHsTel 
IBITbI C HaOyxuleH JpeBecHHOH OyKa, AyOa  JIMCTBEHHHUbI, Pe3yJIbTaTbl KO- 
)PbIX OMMCbIBAIOTCA HWKe. 
' Obpasiibl ApeBecuuHb! pasMepamu 20 X 20 40 MM OfBepraducbh CKATHIO 
{OIb BOJOKOH IPH BylaxKHOCTH BbIIe FHrpOcKOMMYeCKOH TOUKM MU MOCTOAHHOM 
sMiepaType B uHTeppane + 15, -+ 40°. Ha mporupononoxHErx rpaHax o0- 
a3ila ObWIM MIpHKpPelJIeHbI MeTaJIMYeCcKHe yIOpbl, Ha CTaJIbHble WapWkKM KO- 
PLIX YCTAHABIMBAIMCh MHAMKaTOpHI (c WeHOIO ZeteHua 0,001 nu 0,01 mm) mp 
ase u3sMepeHHaA JedopMaunh 20—26 mm. Haxkuelika ynopoB MpOusBosMacb Ha 
ISLVIHO-CyXy!O JpeBecHHY CHHTeTHYeCCKMM KsleeM (6e3 HarpeBa), 3aTeM 0O6- 
a3eIL TOCTeMCHHO YBUAKHACA HW MOTOM HCIBbITHIBAaICA TOrpyKeHHbIM B BOY 
peBepcope pbluaxKHOro mpHOopa. Tpys npuksasblBasicA ObicCTpO K KOHIy pbl- 
ara U OOpasel OcTaBAJICH HEKOTOPOe BpeMA TOA WelCTBHeM NOCTOAHHOTO Ha- 
psxkeHua. IIpu pasrpyske OOpasell NOJHOCTHIO OCBOOOwKMaJICA, HOMOMMUTEIbHO 
SHTPHPOBAJICH, ECM 9TO ObIIO HEOOXOAUMO, a 3aTeM CHOBa Harpy2Kasics. 
Ha puc. | noka3aHa O4Ha M3 THMMUHbIX AvarpaMM H3MeHeHHA BO BpeMeHH 
“popmauuit Bo II o6nacru qua OOpasila ApeBecuub! AyOa. OOpamlaeT BHUMAHUe 
HTeEHCHBHbIM pocT JecdopMalluii MO HeH3MeHHbIM HalpsD>KeHHeM, NpHveM 
ITHOBeHHaA» JedbopMallua Mpu pasrpy3ke Oomplle, YeEM IPH Harpy2keHHH, ITO 
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yKasblBaeT Ha yBesMYeHHe THOKOCTH CucTeMbI. BemwuHHa NowIHOK JeopmMaun 

B TIOCJeHeM. IMKe MpeBbilaeT HatabHy!0 «MrHOBeHHY1O» JePopMallH1o 

13 pas, a B Apyr¥x ONbITax OouIbWe, HaNpuMep MA 6yKka — yo 30—45 pas. 

CTOJIb 3HAYHTeIbHOH BeEIMUMHE NOHO JedbopMaluy, ocTurawmMen 5—8% 

BOHAYaIbHOH JWIMHbI, HHKAKUX NPH3HaKOB NOBpeXJeHHA CTPCeHHA ApeBec 

He HaOsogaetca. Usmepenuad ocraTouHad JedopMaluaA B 3HaUHTeJIbHOU | 

BOCCTAHAaBJIMBaeTCA NOcse Mporpesa B TeveHHe 4 4YacoB B BOJe pH +90". 

HOBCCHbIH MO yJIb NPUMe 

40 Ha 2 nopsqKa MeHbIet 

YaJIbHOrO 3J1aCTHYeCKOr 

ayaa. Bropwunce ucubira 

B] o6macTu uepes 45 cy 

Jo | OKasalo Te Ke BesHUl 
MO] JIA. 


Takum O6pa30M ycT 

BuIeH PakT BOSMOMKHOCT 

JO ABJICHHA Y J PeBeCHHbl B 
OyXeM COCTOAHHH Oost! 

HedopMauni Bo II o6na 

CynlecTBeHHoe 3HaveHHe 


ie 
iq 


oS 25 STOrO MpeBbIMeHHA oT 
Ny AyeT 43 TOTO, 4TO pH Te? 
S yCOBHAX HaOyXaHHA, 4 
g lepaTypbl H pexuma } 
= 20 Y, HHY€CKMX BOseliCTBHH 
& ‘ copmaunn B I o6nacry } 


WOT COBEPWIeEHHO Apyrou 

pakTep — lpakTuuecku 

15 CTOAHHYIO  «MrHOBCHH! 
eopMaunio (puc. 2) | 
3J1aCTHUCCKOM Moyule, IG 

B 4 paga_ mpeBbiiuarol 
«MrHOBeHHBIM» ynpyruu 

WyJib; CcTaTouHan eopy 

nets IMA B HaOyxmel ApeBect 
BOCCTaHABJIMBaeTcA NO He 

yeHuu |1—2 cyToK, 6e3 | 

Qs BbILIEHHA TeMmepatypbt. | 
| AnalH3 STUX pesyJH 
TOB IIPHBOJUT K BBIBOJY, | 


\ ewopMauuu mocmeyehcty 

n ————l of 
0 20 40 60 80 ‘0mm UPH CKATHH — ApeBech 
ee BOJb BOOKOH BO I] 0 
Puc. 1. Vsmenenua Bo spemenn pedopmannii Ha6 gj) TOT 
“ad PEMCHH AePOPMAaNH HAOYxIeH: wv pedopMaluAMU, ocoG 


APeBeCHHb! LyOa Mp cxKATHH BOM BOIOKOH Bo II o6sa- 
CTH (HanpsxeHve 214 KI/cm?, npwo,, =203 KI/cm?, rem- HOCTb KOTOPBIX COCTOH 


nepatypa -+17,6°) TOM, UTO OHH pasBHBalo’ 

© HeoOpaTHMbIM  yBeJIH 
HWe€M THOKOCTH CucTeMbI. OcTarouHble JecbopMauuu Bo II o6macru, o1mH6Or 
CUMTABIIHeCA HaMH PaHee HeOOpaTHMbIMH, ABJIAIOTCA SallepxKaHHbIMH Tepr 
OOpaTHMbIMH a1acTHYeCKUMM ecbOpMalLusaMH. Bosppailenne OcTaTOunBIX jecbe 
Mauui Bo I] oOjacTH Np cxKaTHH BON BOMOKOH MpoucxomUT u B BOS JLYILL 
CyXOW [peBecuHe, Tlocue Ha6yxXaHuA ee B BOJe. | 

CueqoBatesbHO, WBE OONacTU JedopMupoBanusa ApeBeCHHE! OTWHIAIOTCA 

BEIMYMHOK, Tak HW MpHposoi Aedopmaunk. Llenmonosa BTOPHUHBIX OOO04 
HaxXOMAlaacd B BbICOKOOPHeHTHPOBAHHOM COCTOAHMM, BOSHMKIIEM B Hpoue 
OMOCHHTe3a, CXOJHa NO MexaHHYeckuM CBOLICTBaM C TOJMMepaMu B CTeK IO 
PachoM CoctTosinuu. Take CHIbHONOIApHble NOMMMepbl, Kak  LesmION03a, 
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PHCHTHPOBAHHOM COCTOAHHM XapaKTepusylOTCA YCHJIEHHeM MeKMOJeKyJIAp- 
pPO BSAMMOACHCTBUA H OOafaloT (PUKCHPOBaHHO! CTPyKTYpOll c npaKTuueckH 
PHO NOTepeli BbICOKOSIAaCTHUeECKHX cBOlicTB (4). TakOBbl MewaHHueckue CBoli- 
Ba JipeBecnubl B I OOnactTH, rye JecbopMalnu ee B OCHOBHOM O6ycOBMBalOTCA 
BMEHCHHEM MeKyuaCTHUHbIX PaCCTOAHHH HU TwacTH*MUNpyrlollee BIMAHHE 
ar CKa3bIBaeTCA TOJbKO Ha BeHYHHe JesopMauuit. 

Tog Aelicrsuem Gonee sHauNTeJbHbIX Hanps2KeHHi BO I] o6macTH cocrosHHe 
}TECTBCHHOTO «3aCTEKJIOBAHHA» LWeJHONO3b1 BTOPHYHBIX OOONO"eK HauUHHaer 
PCTENeHHO TpeoOfoueBaTben. STOT mpouecc pealusyetTca pu oca6JIeHHH MO- 
WKYJIAPHOTO B3avMOjlelicTBHA HaOyxXaHHeM. OHaKO TIpOABJAIOULAACcA 3/1ecb. 


: Yo 


05 
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N 25 | 
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0 z 
20 40 60 80 100 120 mun. 
Epema 


Puc. 2. U3smenenus Bo BpemMeHH Jeopmauni HadyxueH Apepecuubl 6yKa IPH OKATHH 
BJOJIb BOJIOKOH B I O6nacTH (Hamps2xKeHHe 180 KI/cm?, tTemmeparypa --15,6°) 


ICOKaH JACTHUHOCTh OTMMYaeTCH OT H3BECTHOM BbICOKOSTAaCTHYHOCTH NOJIMMe~ 
B HEOOpaTHMbIM POCcTOM ApH NocTosHHOK Temnepatype. MoxuHo pesnonaratp, 
O MOJeKYJAPHbI MeXaHH3M HeoOpaTHMbIX H3MeHeHHH SmacTHyecKO Jedop- 
HUM 3aksOUaeTCA B MOBbILICHHH NOABHKHOCTH Lene BceACTBHe HapylieHHa 
TPHMOJICKYJIAPHbIX H MeXKMOJIECKYIAPHBIX CBA3eH WeIION03bI. [locrenenHoe 
‘eJIMUeHMe TMOBYXKHOCTH Lele Tp H30TepMHYeCKOH AedopMauHu jpeBecu- 
M HauWHaeTCA C MOMeHTAa MPeBbIWeHHA ONpeeseHHOH BeHYMHbI HalipAKeHHA 
7 B pe3ybTaTe CHH2KCHHA B CHJIOBOM Movie NOTEHWMaIbHOTO Oapbepa Hapyie- 
ia cpa3eH. HanpsxxKenve ¢o,,, KOTOPOe NpaBHJIbHO Ha3BaTb HayasioM HeoOpa- 
MOPO pOcTa 3 aCTHYHOCTH Syp5, ONCBHAHO, He MOMKET ObITh NOCTOAHHOHM BeJIH- 
@HOH, a JOJDKHO CHWKATbCA He TOJIBKO C MOBbILeHHeM BJlayYKHOCTH HW Temlepa- 
Ppbl, HO H C yBeJIMYeHHEM MpOAOJRKUTeMbHOCTH CHJIOBOTO BO3JeCHCTBUA, TO H 
)KA3bIBaeT OTIBIT. 

? Ha6stoqaembiii B ApeBecuHe HeoOpaTHMbI pocT auacTHYecKOH epopMaluu 
BIACTCA, TAKHM COPasoM, pe3yJIbTaTOM MeXaHHYeCKOH AKTHBAUMH Tpollecca 
DBbINeCHHA MOXBYXKHOCTH Weneh WH MO*KeT ObITb OODACHEH, KAK HAM KaxKeTCHA, 
MMOSHUHM TeOpHu aMopduHoro CTPOeHHA LWeMMIONOSbI, WOKasbiBalolleH HepaBHO- 
}CHOCTbh BbICOKOOPHeEHTHPOBAaHHOTO cocTOAHUA NocseqHel (°). 


Ilocrynua10 
4 VIII 1956 


UWMTHPOBAHHAA JIMTEPATYPA 


110. M. UBsauos, JAH, 19, Ne 6—7, 549 (1938); KT®, 16, B. 11, 1357 (1946); Tp. 
ict. neca AH CCCP, 9, 431 (1953). #10. M. HBpauos, Tp. Uucr. meca AH CCCP, 9, 
(1953). ?H. B. Muxai aos, B.A. Kapruu, Tp. 4 Kondep. no BbicoxomomeKysap- 
im coemuHenuam, M39. AH CCCP, 1949, crp. 1388. 4A. Tl. Anexcaugapos, Tp. 1 
Kondep. mo BbicokomonekysapHbM coequHennsam, M3q. AH CCCP, 1945, crp. 49; B. A. K a p- 
au,H. B. Muxatiaos, B. HW. Enunek, Uccnegosanna B oOnacTH BbICOKOMONeKYJAp- 
x coemunennit, Mag. AH CCCP, 1949,crp.315; ¥.C. Ycmaunos, B.A. Kaprun, Xumua 
(busHKO-xuMUA BbICOKOMOVIeKYJIApHbIX coenHeHH, Vay. AH CCCP, 1952, crp. 169. 
mea Kapruu, 6. Ji. Kapnos,, 10..Cc. Jlunaros, I.-C, Map x.os a, 

A. Kopenuxkaa, JAH, 101, 707 (1955). 
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‘Jloxaagn Aragemuu nayrk CCCP 
1956. Tom 111, Ns 4 


ba 


rHIPOMEXAHUE 


Akajzemux JI. HW. CEJOB 


O JIBUKEHWH FA3A NPM 3BE3QHbIX BCIIbILIKAX* 


B wacrosulee BpeMaA CTasIO ACHBIM, YTO OCHOBHbIe MpOOseMbl, CBA3aHI 
C OObSACHEHHeM ABJICHHH, HaOmOaeMbIX B TepeMCHHbIX 3Be3fax, HeOOXxoLl 
CTaBUTb M HM3y4aTb C yy¥eTOM MeXaHHuecKkHx 9ppekTOB Tas0BOH AHA 
B yacTuoctu, HaGJOJeHHA WOKa3bIBalOT, YTO ABJICHHA BCIIbILUeK HOBbIX H CBE 
HOBbIX 3Be3J, COMPOBOK[alOTCH PaWaJIbHbIMH JBHXKCHHAMM La3za C 6ouIbuL 
ckopoctamu mopsqKa 1000—6000 xKm/cex. 

Tleppbii Bonpoc, BO3HHKaIONlu pH HaOOJeHHH 3Be3QHbIX  BCTIBIL 
3aksouaeTCa B CaeqyroulemM. UTo MbI HaGwOJaeM: TepeqHHH Kpai paciuHp 
ulelich MOBEPXHOCTH 3Be3IbI HIM PPOHT CKaUKa, PacipocTpaHsAlollMuca B Cf 
HUTeJIbHO XOJIOMHOM TYMAHHOCTH, OKYTbIBaIOWHH 3Be3qy? Ecau, Yy4HTb 
OOJIbIUMe MACIUTAaOb! ABJIGHH, MbI MOXKEM MOJIb3OBaTbCA MCXAHHKOM KOHTHHY 
TO HaHOovlee BEPOATHO TIpeANOOReHHe O PaCMIHPeHHH 3Be3AbI KAK Fa3OBO"o Li] 
B TlycToTe (HIM B OYeHb CHJIbHO pa3pexKeHHOli aTMocdepe). 

B camo jeje: NyYCTb Mbl HMe€eM CKa4YOK YIJIOTHEHHA, pacipoctpansrouyyy 
B raze. OOo3HadHM Yepes VY, HOPMAaJIbHYy!O COCTAaBJAIOULYIO CKOPOCTH ac 
rasa llepel CKauKOM; Yepes Vz — HOPMaJIbHY!O CKOPOCTb TocyIe CKauKa; acl 
T.— TemuepatTypy ra3a 3a ckaykomM. MoxkHo JONyCcTHTb TakxKe, YTO 3a CKau 
WMeeTCA IIPHTOK Tella 3a CYeT KaKHX-IMOO (bu3H4YeCKHX HIM XHMHYeCCKHX 
@ekToB (H3J1yYeHHe, JeTOHAMA, TeMOMPOBOAHOCTb H T. M.). 

Hat OCHOBHOM BBIBO NosyyaeTca W3 aHasmu3a GespasmMepHoi KOMOHHAl! 


(Vg — U1)? tex Jo 
SO eat Te 
rye R — ra30Baax mocTosHHas. 
Ecam ra3 COBepleHHBI, TO H3 yCJIOBHi Ha CKayke HMeeM 


pis vibe h is a) 


at Cy a)? lg ye) Pg) A a | 


SR OR TY 7 20 =Ne SI 
Guermantes 8 —1<A=i) 1-70 ae <| 


a,— CKOPpOCTb 3ByKa Hlepex poxtom; D — cKopoctb @pouta no uvacruni} 
Q>0 — mpuToK Tema K eqMHHe MaccbI rasa 3a (PpOHTOM BOVJIHEI. | 
Jlerko NoKasaTb, YTO BeMYMHa k uMeeT HanOoNbIUMi: KOHeUHBI MaKCHM 
AOCTHTAeMbIM [IA MPOCTbIX, OUeHb CHIbHBIX (A=1, g=0) YWapHbIX BOJH, KOs 


i 2 
pblt paBeu een TG | ae 


B cayuae Jeronaltuu, Kora BbIMOHeHO yclopue Uenmana — )Kyre, 


1 
A ==0) Bens a apt 


fe Ecum MbI OmycruM, 4To Ya—0, 1000 KM/cek, TO WWIa BoAOposa Temnepat 
2 Molyyaetcs mopayKa 5-107°, uro ne ormeyaetca B HadmOseHHAX. | 


onc Ge padots! Jomoxenb! 20 VIII 1956 r. na VI CHMNO3HyMe Ilo ropenuio BE 
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|OueBu HO, WTO MPH MomaqaHHH OO/IbLIMX MeTeOpoB B pacuIMpsAToUueca c 
WEUIOH CKOPOCTbIO MaCCbI Fa30B BOSHHKAIOT yapHbIe BOJIHbI, 38 KOTOPbIMH 
@uepatypa MoxeT JocTuraTb MMJIVIMapAOB rpayycos. 
Hpu HCCACAOBAHHH NPOWeCCOB BHYTPH 3Be3f, NpelwecrBylouvux Hu OOycuOB- 
alOulHX BCMbUUKH, TMOBHHMOMY HeOOXOJHMO paccMaTpHBaTb ABJeHHA 
HSIBHOrO H ACTOHANMOHHOrO XapakTepa, CBA3aHHbIe C Ha/IMYHeM CKa4KOB, 
#UpoctpansAOulMxca. BHYTPH Tas0BbIxX Macc 
H3bI HW BbIHOCALLMX 3HAYMTeJIbHYI0 9HEPrHlo 
MOBEPXHOCTb 3Be3/IbI. 40 ‘ 
TIonbirku = u3yyueHua pacpocrpaHenua 
|PHbIX BOJIH H COOTBETCTBYIOWero ABHKe- 
Wi rasa BHYTpH 3Be3f ObWIN CjleaHbI pas- 
@iibimi apropamu (‘“). B  wurupoBannpix Q5 
“§)0TaX Ha OCHOBE HeJIMHeHHbIX ypaBHeHHii y 
WKeHHH Ta3a co ciepuyeckoli cuMMerpueli 
-§4eTOM CHJI TAPOTeHHA HCCeAOBaOCb ABH- Puc. 1 
gave rasa, HaxXOMMBUIeroca BHaYase B 0- 
(pH HauvaJbHOH MIOTHOCTH, pacnpeserteHHoli M0 3aKOHy 9 =A/r°, rye 
7 ®— HeKOTOpble NOcTOAHHbIe (l<w<3); rf — pasuyc-BeKTOP, OTCYHTHIBa- 
IM OT WeHTpa 3Be3/bl. 
PaccmatpusBasucb auaGaTH4ecKHe aBTOMOJeNbHbIe JBHXKeHHA Tasa co cdhe- 
€CKOH CHMMeTpHe B3pbIBHOrO XapakTepa. Oxa3aslocb, 4¥TO pu y=>/, 
B Hal@HHbIX peleHHAX B 
Ie€HTpe 3Be3bI OOpa33yer- 
cH WycTOTa, BHYTPpH KOTO- 
poH aBseHHe OTJHYHO OT 
HYJIA (pacluMpsArOuHica ccpe- 
puyeckH nmopuienb). B mpo- 
W3Be@HHbIX pacueTax IA 
o=),4°2 u_ 235, B daCcTHO- 
CTH, HalJeHbI MOCTOAHHBIe 
oTHomeHuA f/f HU p'/ps 
(r* — paguyc '‘NopmHa; r2— 
paquyc yapHoH  BOJIHBI; 
p — MaBmenve Ha MOpLine; 
Po— Ha yflapHot Bowne). 
Jaa m=1,4 u 2 paoora, 
mlepeqaBaeMaxl ra3y TOpi- 
HeM, OKa3aJlaCb CpaBHHMOl 
C HauvaJIbHOH 9HeEprHeH ra3a 
3a (PpOHTOM yapHOH BOVIHbI. 


a G2 4 G6 48 40 STO OOCTOATEJIBCTBO BbI3bIBAa- 
ie eT COMHeHHe B (bH3u4eCKOl 
Puc. 2 peasIbHOCTH TaKHX MOJlevelt. 


IIpu  =2,59Heprua BO3My- 
HHOTO JIBHKeHHA Ta3a KOHeYHA, a HavaibHad 9Heprua HM padoTa NOpMHA 
2CKOHCUHBI. 

Hamu Obl u3syyeH TakxKe ciayyai y=*/, (?). B sTom cayyae mpH w=2,5 
OJYUHIHCb PelWeHHA C KOHeCYHOM HavaIbHOll SHeprueli MH 9HeEprveH BO3sMy- 
{eHHOrO JBHXKeHHA Oe3 OOpa3s0BaHHA MYCTOT B WeHTpe 3Be3Qbl TpH claObix 
WapHbIX BOJIHaX H C OOpa3s0BaHHeM MYCTOTHI, B KOTOPOH aBJIeHHe paBHo Hy.JIi0, 
il CHJIbHbIX yJapHbIX BOJIH (paOoTa Ha «MOpuiHe» paBHa Hy.II0). 

PaccmMorpuM elle ABWKeHHe ra3a co ciepHuecko CHMMeTpHeli Oe3 yuera 
UJI TATOTCHUA TPH MepeMeHHOM HavaIbHO MMOTHOCTH ~)=A/r®, OOYCJIOB- 
€HHOe J[eCTOHANMOHHOM BOJHOM, BOSHHKalolleH B WeHTpe cuMMerpuu. JlerKo 
CMOTPeTb, TO eCJIH B YCJIOBHAX Ha JeCTOHANMOHHOH BOMHE AIA UfeabHoro 
asa (0=pRT, ¢ =c,T + const) mpeneOpedb HavasIbHbIM JaBJIeHHeM, TO ABH- 
ceHHe OyeT AaBTOMOJeJIbHbIM. 
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KauectBeHublit MaTeMaTHUeCKHii aHaW3 COOTBeTCTBYIOUeli CHCTEMBI 00g. 
HOBCHHBIX Ju@epenUNaIbHIX YPaBHeHHM M MONOJIHHTCIbHBIX YCJIOBKM (3 
BOJIMJI YCT@HOBHTb CJle/{yIOllHe BbIBOJIBI. 


IIpxn 0<o< = B UeHTpe CHMMeTpHH JaBJIeHHe Pp’ KOHEUHO, p = oF 
¥ 


T’=0; Ha ponte JeronayMonHol Bomb! A < 0 M MOX%KHO YJOBETBOPUTb Yop 
puio Uenmana— )Kyre. B u3pecTHoM pemieHuu mp w=0 (°), T. €. Po=COlm 
* =~ p./2, p° KoHeYHO, 7” KOHEUHO. 


IIpu as <1O=. a! B IeHTpe CHMMeTpuu p*>>0, p= co uw T* 

Ho ycnopua Uenmana — )Kyre Ha dpoute JIeTOHAIMOHHOM BOJIHbI He Vp 
Qa 

an vat - BO3pacTaloT C YBeJIHYeHHeEM « 


IIpu > © eit pelleHHe MomyyaeTcA OCOOeHHO IIPOCTbIM H MMeeT ¢| 


BJICTBOPAIOTCH, 3SHaAGVeHHA 


3y—1 i 
AYIOWWH BUI: 
Vout wT. cele 
ree ne ray 
up Bigs toe 
P2 le: 


(f2— paquyc JeTOHAaHOHH® 
BOJIHBI). 


IIpu 


IeHTpe oOOpasyetca pact 
parolaica mycTota, Ha B 
TpeHHeH MOBepXHOCTH KO} 
pol JaBjeHve H Temuepa ‘ 
pa paBHbI HyJoO; Ha ep 
HalHOHHOH BOJIHe 9TH Be 
YHHbI OOJIbIIe COOTBETCTE 
}OIHX +sHayeHHH mo Ky) 

JI~o60nbITHO = OTMe THY 
4TO YKa3aHHBIe BbIBOJIbI | 
pacnpeyenenue oma ane 
XapakTepUcTHK mea cate 


HOrO JBHXKeHUA Tasa CBsAg) 
HbI C 3€KOHOM [laJ[eHHA IJIOTHOCTH M He 3aBHCAT OT BEJIHMUHHbI TeMVJIOBbI,eeHi 


Q Ha dpoutTe BOJHET. | 


BpluncuIeHHble pacipeseeHHuA IA pasmHUYHbIX @ TemMMepaTyp uv jaBvieHil 
quia Y=*/, Janbl Ha puc. | u 2. Ha puc. 3 AaHo u3MeHeHHe TemMepaTypbI rai 


Ha @pouTe JeTOHAUMOHHOHM BOJIHbI mpH y=—>/s. | 
TIpopegennoe ucceqoBaHne laeT ykasaHve Ha BOSMOXKHbIe MyTH NOMyYeHh 
OobIUMxX TeMMepaTyp M JaBJeHHH C NOMOLIbIO JeTOHAMH C UCHOb3O0BaHHe 
Toyek aquadaTbI Toronmio, pacnouoxKeHHbIxX Bblue ToYeK Uenmana — )Kyr 
KauecrpenHoe HCceqOBaHHe 3aauv O ABYXKeHHH rasa 3a (pOHTOM BOJIH 
WM UHCJIeHHbIe pacueTb Aanpt MW. M. SBopcxoii (°). 


Tlocrynuso 
10 X 1956 


WUTHPOBAHHASA JIMTEPATYPA 


IP. Corrs Pek om Fy Gaas, ZaKop ean, Je 113, 193 (1951); 1138, 4 
(1951). ? JI. U. Ceo, Merogp noxo6us u pasmepHocrH B mMexanHke, 1954. 3 Z. 

pal, Aph. J., 120, Ne 1 (1954). 4M. Rogers, Proc. Roy. Soc., A 235, Ne 1200,120 (1956 
ne ice ee PKOT®, Ne 1, 159 (1941), ©. M. ABopcexasg, JAH, i 
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Horsann Akanemuu HayrK CCCP 
1956. Tom 111, Ne 4 


. THJIPOMEXAHHKA 


H. M. ABOPCKAS 


} PEWIEHHE HEKOTOPbIX 3AJ]AYU O JETOHALLMM B CPEJIE 
C MEPEMEHHOH ITJIOTHOCTbIO 


(ITpedcmasaeno axademurom JI. H. Cedosom 16 X 1956) 


fina oOpsicHewua HavabHOi CTaqMM BCIIbIeK HOBbIX 3Be3, MBI H3yyaem 
MpoctpaHeHve CKaYKOB YyMJIOTHEHHA B Ta3sOBbIX MaccaxX C COOCTBEHHOH 
|BHTallveli H ¢ MpHTOKOM Tella Ha (:ppoHTe cKauKa (JeTOHaWMA, u3uy- 
me UT. M.). 

Tlycrb B Moment ¢ = O MBI uMeeM NOKOMUIMiicsH rasoBbili ap, B KOTOpOM Ha- 
(bHad IJIOTHOCTb pactipefesieHa 10 3aKOHY 09 = A/r®. B stom cayyae ypaB- 
fue papyonecna (',*) qaeT creqyromlee HayabHOe paciipeyenenve jaBneHua: 


a 2rA2f 1 
Po= (a@—1)@—a) p2e-2? 


+ f — rpaBuraltMoHHad nocTosHHas. 

‘PaccMoTpwM HeycTaHOBHBIleecd aluaOaTu¥ecKoe J[BH2KeHHe raza, BbIsBAaH~ 
) TeTonaliveh, HaunHalollelica B WeHTpe Wapa. Ono onncblBaeTcs cHucTemMoii 4 
MBHEHHM B YaCTHBIX MpOM3BOAHHIX (*). B HavanbHble yCOBUA 3aauM U ypaB- 

(MH J[BYXKEHHA BXOMAT 2 onpejemslouve pasMepHble KOHCTaHTHI [A] = M/L*-@ 
‘[f] = L°?/ MT?; uepes3 rpaHuyHoe ycnoBve Ha JleTOHaIMOHHOM BOsHe, 
(aK arolllee 3HaKOH COXPpaHeHHA 9HEPIUy, BOL eT elle OHA pasMepHasd MOCTOSH- 
i [Q] = L?/T? — konnuecTBo Tena, Bbiemsiolleecd pH cropaHuH ejH- 
}ibr Maccpl rasa. Pasmepuocrtu A, f, Q HesaBMCHMbI, NOITOMY B OOIeM cryuae 
§pKeHve fa3sa HeaBTOMOJeJIbHO. 
#PaccmoTpuM cHJIbHbIe JeETOHAMMOHHbIC BOJIHbI, KOTJ[a CKOPOCTb BOJIHbI JeTO- 

qu D cytiecTBeHHO O0sibUle CKOPOCTH 3ByKa dy Tepe Hel (BeIMUHHAa g = 
¥2,7/D?~0). MoxHo moKa3aTb, 4To une fm/r?, yauTbIBalollNl sddexT rpa- 
(alu, HMeeT TOpAOK g, OSTOMY MM MOKHO TpeHeOpeub B ypaBHeHH HM- 
IbCOB; C TOM 2%e TOUHOCTHIO OepyTcA ycIOBHA Ha (pouHTe eTOHAHOHHOL 
WiHbI. Takum OOpa30M, TocTaBsleHHad 3ajlaua CBOAMTCA K 3afaye O pacripo- 
J aHCHHM JeTOHAIMOHHOM BOJHbI B ra3s0Boh cdepe 6e3 yueTa MpOTHBOJaBue- 
7H cul rpaBurauun. B stoi nocraHoBKe McK NOUaeTCA BIMAHHe NOCTOAHHON f, 
HOSTOMY 3ajlaua aBTOMOJeJIbHa. 
§ Beeylem Hosbie OespasMepHble NepeMeHHHIe: 
1 


age eee oo (h), 
: P() 
p= PRs P= eo Pi 2= "Ray 


fr — paccTOMHHe OT WeHTpa cuMMeTpun; ¢ — BpeMaA; V, p H P — CKOPOCTS,. 
\THOCTH MH JIaBseHue Ha paccTosnuu r. Hadpoute Bosmnbl "= const; nocrosH- 
Ho B ppiOepem, NosomuB h* = |. 

YpapHenun BWKeEHHA MpHHHMaIOT BUI: 


= 
2(V—4) V—1)—| 2V—1) +2 : oz 


ane ae 
Ee oe, vv—1p-+(2-—3V)z 
4* 783, 


GAS tse Zn Vat? 


dV uh ’ 
5 Pyare (Sap 
viv—+ (2 =av)z 
dinR | x Pov: 
ais NS ets ee 


Z D 


Ycnopua Tioronvo na (bpoutTe BoJIHE [aor 


re a? (Vd) AP Ae 
NaS pera ae) eee Cary 


rye 


q 


HesosMyiieHHOMy COcTOAHMIO rasa nepex PpoOHTOM BOJHbI B TJIOCKOCTIp 
V coorsercrsyer Touka O (0, 0), cocTosHuIo 3a (bpontom — Touxa 2,4 
784 | 


oC 2, M Vs, ompejensiorca ypaBHenusmu (4) uM pactosoxKeHb Ha 
Madoue 
lf 


Z2 = (V2 (1 —V3). (6) 


Ycuosue YUenmana — DKyre paBHOcHJIbHO paBeHCTBy aye (v,—D)?, ‘sam 
e P2 
Pespa3smMepHoM Bue 


2925 (Ve ))2: (7) 
€BUAHO, TO IIPH BbITIOJHeEHHH 9TOrO YCOBUS TOUKa 23, V, ouKHa 
‘KaTb Ha MepeceyeHHu Byx apadou (6) u (7), mpH 3ToM Napamerp A=0. 
‘Jina ompeyeienua JBuKe- 
A [asa 3a JeTOHAUMOHHOH 
HOH H3y4HM ome MHTer- 
JIbHBIX KPHBbIX YypaBHeHHa 
B TIIOCKOCTH z,V 4M H3Me- 
He BJOJIb STHX KPHBbIX Ma- 
etpa \. Buy uHTerpaJIbHbIxX 
MBbIX JIA Pa3JIHYHbIX 3Ha- 
Mii @ H300paxKeH Ha pu. |, 
TipaBJleHve pocta } yka3aHo 
deiKaMH. Llentpy cumMMeTpHii 
TBETCTByeT 3HaYeHHe k =O. 
HM W3MeHeHHH © MeHsAeTCA 
PakTep ocoObix ToueK 


18 (y—1)? 
fo — 1)? (o + by —3 yo) 


C (1, 0); D(x; eo | 5 
E(1, 0). 


ie 


2 
AvauH3 Toka3biBaeT, UTOMpH OSao< ray COCTOAHHIO raza 3a (PpOHTOM 


(DoTBeTCTBYyeT TONKA 7,V, co 3HayeHHeM TlapameTpa A <0, T. e. MO2KeT ObITb 
SIomHeHO ycoBpHe Uenmana— Kyre. IIpu yBwxeHHH B (u3HYeCKOM Mpo- 
paHCTBe OT BOJIHbI JeTOHalMH K WeHTpy B MlocKocTH 2, V ABuraeTca BBepx 
) HHTerpaJbHOl KpuBoli or TouKH K K oco6oli TouKe D, B KoropoH 4=0. IIpu 
>0 B ofmHune OT w=0 (*), MOKONMMerocd Apa B WeHTpe He CyllecTByerT, 
BHXKYULHUCA Tas 3aHMaeT BCe MpOCTPpaHCTBO BHYTPH @pouTa BOVIHI, WaBse- 


2 
ve B WeHTpe KoHeuHo. IIpu Sit ycnopue Uenmana—/Kyre He MorKeT 


ITb BbINOMHeHO. JevicTBUTeIbHO, pH 


27 3(y +1) 
el ee tenets 


IMHCTBeHHad MHTerpasbuad KpMBaa, BxO{aujaa B TOUKy D (h=0), mMepece- 
aeT napaOouy (6) Bpiue napadoupi (7). B stom calyyae napameTp A>0, nlosTomy 
<OPOCTb H NaBseHHe 3a JeTOHALMOHHON BOJHOH OombIe, YeM NPA BbINOHeHHH 
cnopua Uenmana — )Kyre. XapaktTepHcTHKH raza 3a (POHTOM Z, H Ve 3apa- 
ee He H3BeCTHbI H OMpeseIMIOTCA Kak TO¥KA NepeceyeHHA HMHTerpaIbHOH KpH- 
i, Bxo,sameli B TouKy D, c napa6onon (6). 
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IIpu o= SOF) umeeres TOUHOe pemieHue (*), COOTBETCTBYIOUee B Mite 
NereE 


KocTu z, V TOUKE B (pyco 4d, o1)4). | 
IIpu o> SF (ne. 1, JV) nonyyaem e{uHCTBeHHY!0 MHTerpaJIbHY!O ky 


BYIO, IpOXOAsAULy!0 Yepes TOUKy A MH BXOMALLy!O B TOUKY C Cc HYJIeBbIM HakJIOHy, 
Touxa C coorBeTcTByeT KO HTAKTHOMY paspbIBY, PaClUMpPAIOMeMyCA TO 3akG 

r=),t, BHYTpH pa3spbiBa — NycTora, aBseHve H TeMMepaTypa B KOTOPOH Pan 
nyo. Muterpambuble KpuBble, Mepecekalolue mapadouy (6) M BxXO,Alu 
C c BepTHKaJIbHbIM HaKJIOHOM, He ABJIAIOTCA pellieHHeM. OHH COOTBETCTBY 
ccbepwyecKHM TIOPWIHAM, Ha KOTOpbIX JaBeHHe OTMYHO OT Hy. Tlopu 


40 


0 


Q75 


Puce. 3 


COBepluarioT paory, a 3TO COOTBETCTBYeT Apyroi MocTaHoBKe 3aqaun. Murerpaai 
Had KPHBax, COOTBETCTBYIOULAA PeleHHIO, JOJOKHa IPOXOAHTb yepes TOUKYy 4 
3THM ONpeyessatoTca 2, Vo H A Ha BOWHE. 

Takum o6pa30M, HaJIM4He ABTOMOJeJIbHOCTH JaeT BOSMOXHOCTb C TMOMOM[b 
KaY¥eCTBEHHOrO HCCIENOBAHHA OMPeeIMTb XapakTepHcTHKH Yra3sa Ha (po 
BOJIHbI Z, H Vz, a CEMOBATeIbHO, pelluTb 3aqauy. B cayyae HeaBTOMOJem 
HOCTH 3aauH 3HaveHHe CKOPOCTH JeTOHANHH HW yCOBMe B WeHTPe HeH3BeCTHE 
4YTO MOXKET MPHBECTH K CYILeCTBEHHbIM TPyHOCTAM IIpH UpHOJIMKeHHOM pellieHHy 
saad. 

. PesybTaTbI YHCICHHOTO HHTerpupoBanua fia 5 passMUHbIX 3HayeHH} 
© = 0; 1;.,/o;.2; 7/; npu y=5/; npHBeyeHbI Ha puc. 2 u 3 u B padoTe (°). 


f 
f 


MockoscKui rocyzapcrBeHHblit yHuBepcuTer Tlocrynuso 
um. M. B. Jlomonocosa 15 X 1956 | 


IWMTHPOBAHHAA JIMATEPATYPA 
* JI. WU. Ce xos, Merogpt nogo6usa u pasmepnocru B Mexannke, 1954. 2 A. B. Sean 


ROBUU, KOTO, Ne 9, 389 (1942). > JI. HW. Cegos, JAH, 111, Ne 4 (1956). * B. A. Am 
6apmyMaAH u gAp., Teopernueckan acrpobusuKka, 1952. 
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Hoknagn Arnkagemun Hayrk CCCP 
1956. Tom 111, M4 


PH3SHKA 
A. BPOACKHH PRT Apr 


K OBLIEH TEOPHH PACCEAHHA ME30HOB 
(Ipedcmaeneno axademuxom H. H. Bozoarobosem 380 VI 1956) 


B nocequne roge oqnouactuuupe dynkunu [puna Oomm mpeqcrapsensi 
) B BHJe HHTerpaJlOB OT HeKOTOPbIX CKaJAPHBIX (PyHKUMIi, UCXOAA 3 Be- 
fa OOwMx NoNoKeHHH Teopuu. IIpupegem nouyyennpii B (1,2) pesymbTaT 

MlepeCHOPMHPOBaHHbIX HYKJIOHHOM HM ME3OHHOH (PyHKUHi B yAOOHOM Jas 
HHX NocefyioulMx paccyxKeHuli 3anucu *: 


4 G (x, x’) =i (Po, T (9 (x) 9 (x’) Yo) = 
28 \ (dp) ep =) j \ dse-ism+0) Dy (— 1p +m), (s), (1) 
(21) A=0,1 


0 
fos) 


Ss 

31,6’ j)=i(E',T (9: (€),9;(8') Po) = One \ (dk) etR(E—89j { Chee E(t). (2) 
; 0 

(4eM BCE BeJIMYMHbI, KaK WM Bese B TOCJeyIOWleM, CUHTaIOTCA epeHop- 
)OBaHHbIMH **. OrMeTHM, YTO B IIpHHATHIX OOosHayeHHAX Zz*=¥, (0) u 
-=v(0). Bpegenubie dynkuHH »y,(s), y(t) WMeIOT Culefyloluly!o obmly10 
maT Y DY: 
8) = | [eas8 (M2 — m*) + 6, (M2) 0 (MP — (m+ p))e-tar—ms aM, (3) 


0 
co 


9 (6) = \ [2 (MP —p*) + (MP) 6 (MP—@Bu)))] eMP—eVe dM, (4) 


ox, (M?) u p(M?)—nexortoppie cKasapHble dyHkuuv. I[locrapum nepey 
OH sajauy BbIPasHTb Yepes aHaOrHYHIe HHTerpasbl aMMVIHTYAy pacces- 
Me30HOB Ha HykKJioHax. J\na ocTHxKeHHH MNOCTaBJIeHHOH wWeJM 
weM CHauaJlia B BHJe, 2KBHBaJIeHTHOM (2), (3), CuJleqyIolMly!lo BeJMUMHYy, 
CpefCTBeEHHO OMpeeuAIOULylo aMMuTyAy paccesnua (°,°): 
O- Gales) eee ad x) v(x’ Miter ey ae 
Ll 31; ) 81; (8’) pes ( 0 (Y( ) b ( ) 9: () 0; ( ) 0 
— G(x, x’) G&, ?’) = 
he -1/,IV ,V 
A i eee 8G Bae”) a IV 8G (x x ) 
= —i1G (x, x) B (8) (Seen FH OY) “Seep 
WELSh ee elle ; Gas ae xV 
Ok). aa yiny se 8) 
5<@; (6")> 3 <9; (6")> 


8°G-1 (x”, x) V. x’) Ge” ef , 5 
XCTCUEICT ey) oe » x) G(R", &)] (5) 


-OMHaKOBbIM KOOpMHaTaM Mof[pasyMeBaeTca MHTerpHpoBaHke). 


* Mbi npufep2xKuBaemca B OCHOBHOM O6o3sHa4eHHi paOor (%,*). 
'* Vianaraemble paccy2KJe¢HHA HMeIOT CMbICJI HOO JIA TAK Ha3bIBaeMbIX peryJAPH3HpyeMbIx 
uli, 1H60 2a Heperymapusupyembix Teopult c oOpesaHuem. B ocTasbHOM BUA B3anMo- 
TBHA He (PUKCHpyeTca. 
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TlepefiyjemM K HMMyJIbCHOMY IIpej{CTaBJIeHHIO UM BBeJeM 
Be p (Ds p's Ri, Rj) = 

= Gis \exp (— i (px — p's! + REN) Srey aT |g) (Ax) 

= — ig°G (p)  (b) {\ dp") [Css (Ps ps 2) G (p") Fs (0", v's — BI) + 


Ts (p, 'S BY G (p") Psi (0"s 9s +L (ps p's Bis Ri) G (p') (F’). 


CMbICJI HCHOIb30BaHHBIX O603HaYeHHH CTAHOBHTCA SACHbIM TIOCJIe CpaBHex 
(6) c cbopmyso (5). Paccmorpum Temepb OOULHe YCJIOBHA, KOTOPbIM JOJIA 

, 5 pes Lit a he I 
YAOBMETBOPATh (pyHKunH p (p, p’; ki, kj) wu L(p, p'; Ri, R’j). IIpexye BG 
OTMeTHM, TO ecu e(p, p’; ki, k’j) COOTBETCTByeT BCeM CBA3HbIM rpacukak 
BYMA BHeWHHMH Me3OHHBIMK HM JBYMA HYKJIOHHBIMA JIMHHAMH, TO Jel 
KBa[paTHbIX CKOOKaX (6) OMHCbIBACTCA YACTbIO 9THX Tpa*ukoB, H300parKeH 
Ha pue. 1, a l(p, p’; ki, k’j) COOTBETCTBY€T OCTAaJIbHbIM rpadukaM, B KOTOF 
Tajlarollue H pacceAHHble YaCTHUbI CBASAHbI Oowee 4YeM OHO JIMHMEH, 


) 


Puce. 2 


Mepbl TaKHX rpadbHKOB MpeycTaByieHbl! Ha pwc. 2. Jina mceByockaapA 
Me30HOB pHc. 2a wcKsOUaeTCH B CHJIyY cCOXpaHeHHaA eTHOcTH. B cH 
3aKOHa COXpaHeHHA 4-HMMyJibca pH JBYKeHHH YaCTHI, ONHCbIBAeMl 
aByX4acTHyHon yHkuvehH I’pHna, KomnoHeHTa Dypse (6) Jo KHAa ObITb TPO 
WHOHabHa 5(p—p’+k—k’). Jlanee, BbiparxkeHHe (6) OKHO ObITb JOP 
ILOBCKHM CKaJIAPOM, COCTOAHIMM H3 CJlaraeMbIX, MPONOPUHOHAJIbHbIX H30TO! 
YeCKHM TeH30paM 7,%;, tjt;, 6:7; B HEfTO MOFyT BXOJUTb TpH CKasapa, BKE 
yaloulve Y-MaTpHUbl: py, p’y, (op + k)y =(p’ +’) 7 u 6 Apyrux HesaBucuM 
cKaJIspoB p?, p’, k®, k, pk = p’k’ uw pp’ wunu ux JWHHeliHbIe KOMOMHAaLD 
BcvleqCTBHe CHMMeTPHH (5) OTHOCHTEJIbHO M€3OHHBIX MepeMeHHEIX p (p, p’; Ri, | 
uw l(p, p’; ki, k’j) HE QOJKHbI H3MCHATECA pH NoscTaHoBKe k<> —R’, i 
Kak BHHO M3 paBeHCTBa (5), np yueTe Toro, uto CG! (x, x’)C? 
= G1 (x, x’), dyHkunH e(p, p’; k, k’) u L(p, p’; Ri, R’j) NomKUbI ObITS TAKh 
MHBapHaHTHbl OTHOCHTeEbHO sapsaHOrO COMpAxKeHMA, cocTOMMero B 3f 
culyuae H3 TpaHCNOHHPOBaHHA, NOACTaHOBKU p<>—p’ HW 3aMeHbI ¥2 >—9 


1,7 —%s %>— 73 WS MpwBefeHHBIx ycnoBnii culeqyeT, TO MOM 
MOJIOXKUTb * 


(1+ Int) \dp" [Psi (p, p", #)G(") Ts; (p", p's —#’)] 
L(p, p’; Ri, k’j) | 
= W(p—p'+k—k')(1-+ Int) >) (yp +m) (y (p + &) + mi) (1p! - m)s(«;e 


A=0,1 


x fee (p?, p®, (p+), (R—R’); h?, R'?), 
Pi nadahe (p*, ae (p rr k)?, (k Seas ie, fe) 


* Anasoruunas dopmysa nomyyena B cratbe Ham6y (°), crasmeti OCTynHOH .aB 0 
nocne Toro, Kak HacTosiad pa6oTa Oblla BbINOMHeHa H JOJOr%KeHAa Ha cemHHape B M 
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@ (tit;)°=9;; u Int o6o3Hayaer nogcranosky ij, Roo —k’. Tak Kak 
}~ stir TO, OVEBHAHO, 7}, = 0. Jlna 3ayay pacceanua Tpe6yercs TobKO 
@uenue (6) npu yp= vp’ = —m, Rk? =k = —yp?, B CBA3H C 4YeM orpa- 
wyiumcea =—paccmorpenuem PYHKUMH 9%, (— mm, — m3, (p + F)*, (R—&R’')?, 
/4u?, uw”), KOTOpbIe MBI OyJleM COKpallleHHO 3allHMCbIBaTb 45, (0-1 &) (ek )?) 
M’YMMy KOTOPBIX Mbl OOO3HAYHM epe3 4¢),, ((p + 2)?, (k — k’')2) = ol + o?, 
JE(CTaBIAA Telepb MaTPHUHbI QIeMeHT (5) B BHC PasJIMUHbIX BO3MO%XKHBbIX 
AM TIpOW3BeeHHH MATPHUHBIX 3JICMeHTOB MeHbllero yem 4 uHCcyIa onepa- 
OB 110 IIpOMeK YTOUHIM COCTOAHHAM, MO?KHO IIPHATIF K H3BeCTHOMY pe3yJIbTaTy 
. (°)), ro Bbipaxenue (6) MoxKeT HMeTb MowOCa TOKO [WIA «peaJb- 
1)X» NIPOMeXxyTOUHbIX COCTOAHHH, B KOTOPbIX BbIIIOJIHAe€TCA 3aKOH COXxpaHe- 
161 SHeEpruu, MpwyeM npaBuio OOxoa NowocoB 3aqaeTCA, B KOHeCYHOM UTOre, 
MHUMMOM TIpHYHHHOcTH (°). M3 paccMoTpeHHa pa3sJIMUHbIX CeyeHH rpacbHKoB 


Mayet, uTO gi! M 2 MOryT HMeTb MovOca pH sHepruAx MpoMexyTOUHbIX 


TOAHHH, PaBHBIX Po-+k)=p,+,, a ¢?—ellle IPH 9Hepruu MpoMexkyToU- 
ro «cocTosHua, paBHolt | —p,|=|& —|. Ipu stom momoca JomKHbI 
@cTb, HallpHMep, B TepBoM culyuae BUY 


4 4 

een Pa eS et hn yh ( 2 2) 
= (po + fo)? + M?— ic — (Pook Re Ae = ni8 (— (po + Ro)? ++ M?) (3) 
e. PyHKuHH o! ((—po+,)?) WMeOT OTPHUaTebHYIO MHMMYy!IO YacTb 4 
Gcysapupr npu Im[— (po + Ao)?] >0. Tlombsyacb Tenepb Teopemou, ccop- 
#supoBpanHok B (°), MH NepexoqA K PeJATHBHCTCKOM 3anHcH, MoJlyyaeM, TO 
BHKUHH %,,, MOryT ObITb TpefcTaBJeHbl B Bue HHTerpasioB CTHIbTbeCa: 


ee doo, (M2) deo; (M3) 
spe sian (e\ cresamtent 22) xe BAP anal sagan. mar rengiys 


00 


de w(M) — Hey6pipaionlue (yHKUMH orpaHvyeHHoro usMeHeHua. IIpu sToM 
| paccmoTpenua rpacuKos spiTekaet, uro Mi =m?, m6o Mi >(m+yp,)? 
|\M; > (2u)?*. Beoga Tenepp, nogo6xo (3), (4), PyHKUHH Ya, (t1, te): 


Maou (tas ta) =| dMi | dMBexp (—i1(M3— mt) ty + (M3 — (2u)?) ta} x 
é 0 


2 


x [3 (Mi — m?) + 8 (Mi — (m+ p)*] 6 (Me — (2u,)*) err (Mi, M2), (10) 
1 MoxwkeM 3amvcaTb (6) B Buze 


p(B. P's Bi, Hi) ypaaprag = + 1g°3 (p, ' ++ kB) G(p) 8) X 


apa 


pea ey ce (cin)™\ dt, dtyexp {— i[((p +)? +m?) ty + 


A=1,2 


+(e — BY)? + 4p?) tol Yass (E> i} G (p’) G(R’). (11) 


* TIpu 2Tom B (°) yKasblBaeTCa elle ycOBHe OrpaHHeHHOCTH peuple (iy)|<{.00; MbI 
+ CO 


)MHUMaeM, YTO OHO BbINOMHAeTCA ANA peryApH30BaHHBIX dyHkKun. Kpome Toro, B (10) 
| (11) mpuwHumaetca, TO BeKTOP 9HEprHH-HMMyJbcCa B MNPOMeKYTOUHbIX COCTOAHHAX 


3JIACTCA BDeCMCHHO-NOJOOHBIM H HHTerpHpoBaHHe M0 M? seetcs B CBASH C 9THM OT Of 


2 
‘cslyuae, ECIH 9TO yCJIOBHe He BBITIOJHAeTCA, HHTerpHpoBaHHe C/leLyeT BeCTH OT — eMail 
peKrpanpHoe mpescraBenve u3 (°) aHasHTHYeCKH MpoxosmKaeTCA Ha BelllecTBeHHYy!O Nosy- 
sb C OOXOJOM TosocoB cBepxy (—/e B (9)). 
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TlogerapuM tenepb (11) B o6ulee BbIPaxKeHHe JIA MaTPHUHOTO 32JieMelgy 
T-MaTpHIlbI :paccesHHA, MpHBeyenHoe B (7,8). B pesybTaTe NOJYYHM 


oo co 


(ps, bi|T | p'o' sei) = Eu (ps) {(1 + Int) Dy (ae) (wees) dts \ dts x 


i ( A=1,2 0 0 
x exp {—i[((p + Rk)? +m?) ty + ((R—R’)? + 4p) to]} Yarns (ti C2) | x 
x U (p'9") |ptr=p' +’ 


Takum oOpa30M, WCXO4aA H3 BeCbMa OOMIMX MOJIOKeHHH Oes oOpameny 
K ypaBHeHHAM TOJIA, MbI BBeH 4 (byHKUHH OT 2 Mapamerpos, NOHOCT® 
3ajjaiollue paccesHve *; MpH 3TOM 3aBHCHMOCTb OT MMMYJIbCOB B 3Ha4MTe} 
HOH Mepe BbIJeJeHa, YTO MO3BOJIAeCT CheaTb pA MWpescKa3saHHi O Topeye 
CeueHHA paccestHHA, HE KOHKPeTH3MpyA Bula B3aHMOJeHCTBHA. 

YkaxKeM Tellepb YCJIOBHA, ONpeevIAIOMlMe CBA3b MeKAY pa3JIHUHBi® 
CMeKTPaJIbHbIMU (PyYHKUMAMHM J[ByX¥aCcTHYHOrO HU OJHOWACTHUHBIX TpPHHHaHie 
Mcxoya u3 ypapHenua Ilpunrepa (*) mpw qoOaBouHoM ycOBHu NpHYHHHOC 
B culyuae MCeBAOCKaJIApHOM CBA3H MOMKHO MOJYYHTb, YTO 


S ' 1 > ' ‘ dk) (dk’ 
8D — 1) G(r) = a8 0— 2) — Rpts | oe te x 


[2:6 (B)G(p)8 (p—p') 3(k'—h)+9(0—k+#', pki, RDI}. OE 


Tlogqcrasus B (12) mpuBegenuble BbIUe BLIPAxKeHHA H BbINOTHHB MHTerpe 
popaHve 10 k, k’, pesysbTaTOB KOTOPOFO H3-3a TPOMO3KOCTH He TIPHBONMIE 
MbI NOJlyYaeM COOTHOWEHHE MEXKY CleKTPaJIbHbIMY (pyHKILHAMU oyHouaCTHaHH 
HW WByxuacTHuHOrO rpHHvaHos. Menojb30BaHHanA 3anvcbh CKaJIAPHbIX (by HK 
C NOMOUUbIO TlapaMeTpoB THIa COOcTBeHHOrO BPeMeHH MO3BOJIAeT OOOHTH Th 
HHTerpHpOBaHHu TO HMIlyJIbcCaM PAA TpyAHOCTeH, CBA3aHHBIX C paCxOqUM 
cramu. J\pyroe ycuopve cBa3aHO C TeM, ¥TO, KaK cyleqyeT U3 paccMoTpeH 
(5), MouJlycyMMa IpeyeioB, K KOTOPbIM cTpemMHTcH BbIpaxenue (5) Mf 
(Xo —%) > 0, a TakxKe TouwycyMMa mpejeos mpousBogHoh of (5) no’ 
WJM a ip peewee et) OJGKHbI PaBHATbCA MO OTJeubHOCTH Hysio. Orciop 
culeqyeT, uTO 


lim | &o sin « ko: (p,p'; ki, k'j) dky=lim \ sin %po-p(p, p’; ki, k'j)dpp =0, (18 

a> a>0 

MpudemM ycTpeMJieHHe % K HYJIO MpOMSBOAMTCA Tocse BbINOHeEHHA MHTerpy 

poBaHHA. YKasaHHble YCJIOBMA YCTaHaBJIMBalOT CBA3b MexXJy 3HaveHHAM 

BbIYeTOB (PYHKUMH p B PasJIMUHbIX MowOCcaX. ' 
ABTop BbIpaxaeT OslarogapHocTp JI. JJ. Wpanenko 3a nocTosHHbI HHT 


i 


pec K pa6ote, a Taxxe H. H. Boromo6osy u B. Tuppunry 3a 3ameuanna) 


Mockoscku rocyjapcrBeHHbiii yHuBepcuter Tlocrynuso 
um. M. B. Jlomonocosa 27 VI 1956 


UHTUPOBAHHAA JIMTEPATYPA 


1H. Lehman, Nuovo Cim., 4, 11, 342 (1954). *M. Gell-Mann, F. E. L ow 
Phys. Rev., 95, 1300 (1954). 8 J. Schwinger, Proc. Nat. Acad. Sci. USA, 37, 452) 
455 (1951). *J. Schwinger, Phys. Rev., 82, 5, 664 (1951), 5M. Gell-Mann 
M. L. Goldberger, W. E. Thirring, Phys. Rev., 95, 1612 (1954). ®°H. WH. Axues@m 
WM. M. Paas3mau, Teopua auneiinprx OlepaTOpoB B rHJIbOepToBomM mpocrpancrse, M., 1950, 
ie ficee) Ny air naa vate n fas k, W. Zimmerman, Nuovo Cim., Sem 
Pd We Die : nb agle S. REVas 995, SOMOS) on GeINE a 
Rev., 100,1, 394 (1955). . ‘a D 7) 
se ‘ 
* SQuauenue g? Bp (11) MovHO cBa3aTb CO 3HadeHHeM KOHCTAaHTBI TICeBLOBeK TOPHON 
CBASH, PaCCMATPHBaA ANIA p-pacceMHuF TpefeNbubIli cuyyaH MaubIx k, NONO6HO TOMY a 
3TO CfeaHo B (8). 
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Jlokaayn Akanqemun Hayk CCCP 
1956. Tom 141, Ne 4 


PH3HKA 


lr. B. TOPJIOB, B. M. TOXBEPI, B. M. MOPO3OB u I. A. OTPOLLEHKO 
¢ 


EPEHHA IMMEKTHBHOFO CEYEHHS PEAKI[HH Li® (n, t) Het 
B HHTEPBAJIE SHEPTHH HEATPOHOB OT 9 JO 700 kon 


(I]pedcmasaeno axademuxom A. II. Aanexcandpostim 21 VII 1956) 


§3 Hayane 1953 r., Bcemeq 3a H3MepeHuAMHM NoNHOrO sdpeKTHBHOTO ceyeHuA 
AMOJeHCTBHA MOHOSHEpreTHyecKuX HeliTpoHoOB c aqpamu Li® u Li? (4), namu 
HH Npobesenbl UsMepenuA sdPeKTHBHOrO ceveHuaA peakunu Li® (n, t) He4 B 
2pBasle SHEP HelTpoHoOB oT Y Jo 700 kas. 
OHOSHepreTHyeckve HelTPOHbl B yKa3aHHOM HHTepBaJle SHeEprHit nomyaa- 
> H3 peaxuuu T (p, n) He®. Yruosoe pacnpeyeseHue u 3aBMCHMOCTb 9HEprHu 
(POHOB OT yrvla BblJleTa B STOM peaKUHH MpHBeeHbI B padorTe (*). TpuTuepaa 
€Hb, HaXOMBUaicA B WeHTpe H3MePpHTeJIbHOH KaOHMHbI, MpelcraBassma 
HOJeHOBbIM WHMCK TOMMMHOL 0,2 MM Cc HaHeCeHHbIM cl0eM THTaHa 280 pr/cM?. 
BH THTaHa Obl HacbIWIeH TpHTHeM JO aTOMapHoro Kospduuventa 1,8. 
9HeEprH MpOTOHOR, Naatoulux Ha MuIUeHb, ~1200 k9B noTeps mpoToHamH 
PHU B C0e THTaHa COCTaBJAa ~28 K9B. []poToHbl ycKopsHcb Ha 3uIeKTPO- 
‘MueCKOM reHepatope (°). JJ1a Nomy4eHHA HeiiTpOHOB c 3Heprvelt oT 9 JO 
90 K9B NPOTOHbI ycKopsucb WO sHeprun 1214 K9B, 4 NOX pasM4HbIMH yriaMu 
YUIKY IPpOTOHOB MOXKHO ObIIO BbIJeJIATh MOHOSHEpreTHuecKHe HeHTPOHBI 
<a3aHHOM HHTepBavie 3Heprui. Tlopbiiad sHepruio MpOTOHOR, Majaioulnx Ha 
1€Hb, Mbl MOFJIM NOJlyuaTb HeHTPOHbI OombUINX sHeprult. [loTOKH HeHTPpOHOB 
HTOPHpoBaslch TPeMA <jJVIHHHbIMH» OOpHbIMH C¥eTUMKaMH;, aOcosIOTHAA 
MMHa OTOKOB oOMpeseiaacb CpaBHeHHeM C 9TaJIOHHbIM HCTOUWHHKOM 
PPOHOB. 
AsMepeHHiA UpoBo,usucbh B KaOvHe pasMepoM 3 X 3 X 2,5 M. CreHbI Ka- 
bI ObWIH CJeaHbI M3 CMecH Mapaduna c OypoH. 
AccneoBaHve (OHA HeHTpOHOB, pacceAHHbIX B CTeHKaX KaOHHbI, MOKasasio, 
}mupu yraax 0—80° dou He mpeBbiliaeT HECKOJIBKHX MPOMeHTOB OT OCHOBHOrO 
DKa HeliTpOHOB, WAyuIMX TOA Jann yrviom. IIpu Oonpumx yraax (>140°) 
| COCTABJIAJ ZaMeTHY1O JOO OCHOBHOTO MoToKa, oxozn no 60%. B cassu 
M, UTO B HalMX YCOBUAX (OH ObLI OYeHb CTaOHJIeH H M3MepsAJICA C OObWION 
MMCTHUCCKOL TOUHOCTHIO, MbI MOrJIM yeCcTb STOT POH Oe3 CyHIeCTBEHHOMO. yBe- 
CHUA OOIMel MOrpelHOCTH U3MepeHHi. 
ia wsMepeHuA OTHOCHTesbHOTO xOfa asdpPeKTHBHOTO ceYeHHA peaKIHH 
(n,t) He* Hamu Oplma usroToBJieHa MasloraOapHTHad COMpasbHad WOHH3a- 
Had KaMepa (BbICOTa CIMpaJIbHbIX 9s1eKTpOJOB 25 mM, AMamerp 20 MM). 
QIEKTPOJbI OblIO HaHeceHo ~0,5 r ropucroro MTHA, COAepKaBllero 060- 
eHHY!O CMecb H30TONOB THA (cofepxanue Li®’~92%). Unimnapnueckuit 
myc KaMepbl H nosyccbepwueckHe HO M KpbIlliKa Obl M3POTOBJeHbI H3 
a TOMO 0,3 MM. KaMepa HanOojHsacb TEXHHYCCKUM aprOHOM JO JaBie- 
10 ar u pa6orana mpv HanpsxKeHuH 150 B. KayecrBa HMMYJbCHOH Xapak- 
CTHKH STO KaMepbl ObIIM JIA Hac HeCyIeCTBeHHbI, TaK KaK OHM lpeHa- 
HasiMicb Jit W3MepeHMi OTHOCHTeNbHOrO Xofa sPekTHBHOTO CeyeHUA, a 
brua peakuuu Li® (n, t) He* cymecrsenHo OoubIle 9HeprHH HeHTpOHOB 
cule JLyYeMOM HHTepBae. 
isi usMepenua aOcomtorHoro 3HayeHHA scppeKTHBHOTO CeyeHA peakUMH 
(n, t) He? Obi usroroBseHbI TPH MocKHe HOHH3alMOHHbIe KaMepbl. B ka- 
794 


Mepbl IOMelllaIicb MaTHHOBbIe JMCKH C HaHeCeHHbIMM Ha HX TOHK 
(~150 pr/cm?) cnoamu cropucroro JMTHA, COfepKaBero oOorallleHHy!0 C 
W30TONOB uTHA (comepxKaHue Lif ~92%). uameTp HaHeceHHbIxX CM0eB ~ 
PaccrosHve M@xKy 3IeKTpojlamu B KaMepax 10 mm. LuMHApHueCKHM CTaJIbiR 
Kopnyc KaxkJOH KaMepbl TomuMHOU 0,5 MM 3alauBaJica C TOPLLOB HUKeNe| 
donprot TommHok 0,1 mM. Kamepbl HanlouHAJIMCb TEXHHN€CKUM aprOHO , f 
Jlapnenua ~4 aT u padoTamm pv HalpsxKeHHH ~350 B. KomuyectBo AEP | ! 
B KaxKol KaMepe onpeyessocb B3BelIMBaHveM. IlnockHe HOHH3all\MOHHbIC 
Mepbl, IpeHasHaveHHble JA aOCOJIIOTHbIX H3MepeHHH, HMeJIM BIOJIHE YAOBd 
BOPHTEJIbHbI€ MMIYJIbCHbIe XapakTelye 
cTHKH. I]pH ompeyenenuu 4ucna |f 
TYJIbCOB, COOTBETCTBYy!OWero TOJHHE 
yuCJIy AaKTOB peakUMH B KaMepe, | 
TpanoauHA XapakTepHCTHK Kame 
HysiO JMCKpHMUHaTOpa JaBasa NorpE 
HOCTb, He mpepbiiuatollyio 5%. : 
IIpH u3smMepeHHaAxX OTHOCHTeJIbHI 
xOfa oseKTHBHOTO CceyeHHA cnMpale 
Hana WOHW3allWOHHadA KaMepa pacnoj@ 
ralacb Ha MOBOpOTHOH  ONTHYeCH 
CKaMbe Ha paccTosHHu 15 cM OT Lem 
mMulueHu. IlopopoToM onTHyuecKol CKaN 
KaMepa Moria ObITb yCTaHOBJeHa 
JHOObIM YrJIOM K IIPOTOHHOMY Ty4Ky 
upeyenax otO yo 170°. na saturate 
TeNJIOBbIX HeHTPpOHOB Ha KaMepy Haji 
BasiCA KaMueBbIn 9KpaH. DoH OT Hil 
KaMHeBbIX HEHTPOHOB OnpejesAscaA | 
H3MepeHHH pH passMUHbIX paccToAH 
KaMepbl OT MulleHH (15; 30 4 60 cM), 
KaK Ha 9THX PaCCTOAHHAX aOCOMIOTHAA BeEMUHHa (OHA Obluia MpaKTHYeCKH MO0e 
AHHOM. IIpu pacueTax yYHTbIBaJICA COOCTBeHHbIM (POH KaMepbI; CJleyeT OTMETHY 
4TO YHMCO HMNYJIbCOB (OHA KaMepbl B OOJbIUHHCTBe CJIy4YaeB He MpeBbIiaN0 d 
OT NOJHOFO YHCa OTCYETOB KaMepbI HM JIMUIb MpH yrsax~170° Foxoguno To 10%% 
Tlomumo sToro, HaMH Y4HTbIBaJIOCb pacceAHHe HeHTPOHOB B NOAKNayKe MUU 
(yyeT TOTO pacceaHHA CYyICCTBEHEH JIMIUb Ip OOMbLIMX yrax, re MHTeH 
HOCTb HEHTPOHHbIX MOTOKOB CHJIbHO NajlaeT). BemuunvHa moToKa pacceaHA 
B NO{KNayKe HEHTPOHOB, ONpeesleHHad pacueTHbIM cMOco6om, cocTaBssaua 1,6 
OT moToOKa HeHTPOHOB B TIpAMOM HanpaBseHun. Oxouo 80% sTux paccesHHl 
HeHTPOHOB MMeIOT SHEPrHH B HHTepBane 30—200 xs. 
_VWismepenua aOcomorHoro 3HayeHHaA oscbeKTMBHOrO ceyeHua peak 
Li®(n, t) He* npopoqusucb mpv dHepruy Helirponos 100 1265 K9B. Onpeyenenl! 
(boHa H salliuTa OT TeNOBbIX HelTPOHOB MpOHSBOAMINCb aHaOrHyHo TOM 
Kak 3TO J€alOCb IIPH H3Me€peHHAX OTHOCHTebHOTO XOa acbdheKTHBHOTO Cee 
HUA. 
I]nockve KaMepbI HMeuv Xyfuee paspemieHne NO SHepruAM, YeM cHMpasbH 
KaMepa. Tlostomy MpH H3MepeHHAX aOcOMIOTHOH BeEMMYHHbI scdpeKTHBHOrO Cee 
HHA C HEMTPpOHaMH SHeprHu 265 K9B (B MaKCHMyMe addbeKTHBHOTO ceueHHy 
3HaA H3 OTHOCHTeJIbHbIX H3MepeHH MOPMy KPHBOM, MbI BBOAMIM NonpaBKy 
Paspellarollly!0 CNOCOOHOCTb NVIOCKOM HOHH3alHOHHOH KaMepbl. OTHOWeHHE 3 
(PeKTHBHbIX CeYeHHH JA SHeprult 265 u 100 K9B BOTHOCHTebHBIX H aOCOMIOTHE 
U3MepeHHAX COBNayaloT B upesenax 3%. r 
Pe3yJIbTaTbl H3MepeHuii NpescraBenbi Ha puc. 1. To ocn aGcunce oTnomer 
3HaveHHA SHEPrHW HEHTPOHOB B NaOopaTOpHOl CHcTeMe KOOPAUHAT, MO OCH O v 
HaT — BeM4MHa sceKTHBHOMO ceyeHHA peakuun Li®(n, t) He*. B kaxkyon T # 
ykasanbl CTaTHCTHYeCKHe OWMOKH OTHOCHTeIbHBIX M3MepeHHi. OdbekTh 
Hoe CeveHHe MIpH SHepruH HeHTPOHOB 265 K9B MMeeT MaKCHMYM, paBHblli 3,4 
++ 0,3 Oapna. Olmm6Ka a6comorHbix U3MepeHHit Sombie OUIMOKH OTHOCHTebHBE 
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DMY, UTO BeJIMYMHAa MOTOKA STAJIOHHOFO HCTOUHNKA HelTPOHOB U3BeCTHAa HaM 
YHOCTbIO ~7%. B cropony MaJibIxX HefiTpoHHbIx sHeprult (np Ey<50 K9B) 
©KTHBHOe CeYCHHE BOspacTaeT. OKCTpaNOMAUMA erO B TelMYOBy!0 OOaCTb 
THM HEMTPOHOB M10 saKony 1|/v He MpoTMBOpeyNT UsBeECTHOMY 3HaYeHHIO atp- 
TMBHOrO ceyeHHsA peakunu Li® (n, t) He* na Tenoppix HeliTponax. 
CCIeEHOBaHHe 3aBHCHMOCTH adPeKTHBHOrO ceyeHua peakunu Li® (n, t) He 
HepruH HeMTpOHOB B WHTepBasie sHepruit 150—625 k9B npoBogMocn baaii- 
M XOJI9HAOM (Takx%Ke Ha 9eEKTPOCTaTHYeCKOM FreHepaTope). PesyubTaTbI HX 
peHHi OnyOMKOBaHbI B COopHuKe (4). CpaBHeHvesc HaluHMH JaHHbIMH Jaer 
mee COBlajleHve B BeIMYHHe MAKCHMyMa 9d:pPeKTHBHOFO ceyeHuA UH Copme 
BIX, OMHAKO NOJIOXKeCHHE MAKCHMyMa, 10 JaHHbIM Busiipa u Xom9aHJa OT- 
aeTCH OT OnpefeseHHOrO HaMH Ha 15 K9BB CTOPOHY MeHBIUHX 9Hepruli. Cue- 
OTMETHTb, YTO STO pasIMUHe JeKUT B Mpeemax pasperlaroulei cioco6Ho- 
OOOMX 9KCIepHMeHTOB (~25 K9B). 
(lonyyenuble pesybTaTbI 10 3aBucHMocTH adcbeKTHBHOTO CeyeHHA peakHH 
m, t) He* or sHepruu HefTpOHOB B COBOKYMHOCTH C JaHHbIMH 10 MOHOMYy 30p- 
MBHOMY CeYeHHIO B3aHMOJelcTBHA HeliTponos c Li® B ToM xe HHTepBase 
orHii (?) MOSBONAIOT CJleaTb HEKOTOPbIe BbIBOJbI OTHOCHTEIbHO COCTOAHHA 
MexyTouHoro spa Li’. Kak 6yyeT BUAHO H3 JambHelillero, pesoHaHc npu 
OrHH HelTPpOHOB 265 K9B_ BbI3BaH, B OCHOBHOM, p-B3aHMOJelicTBHeM Heli- 
OB C apo Li®, r. e. adcbekT HHTepcbepeHUNH MexkKy s-B3aHMOJelicTBHeM UM 
HUHaJIbHbIM B3aHMMOJelCTBHeEM CKa3bIBaeTca cya60. Ilostomy 6e3 OombuIOn 
OKH MOKHO MpeACTaBUTb NOMHOe ade KTHBHOE CEYEHHE Syony B3ANMOJeHCTBUA 
TpoHos c Li® BOnu3sH pesoHaHca CyMMOH adcdeKTMBHOTO CeYeHHA oy MOTeH- 
bHOrO B3aHMOJelcTBHA WH pesoHaHcHOrO sddekTHBHOTO ceveHHA: 


e278 vay 
lo} = o} ol) eS EE — 
OIE ot k2 6 (E,— EP rtye ? (1) 
k — BONHOBOe UHCIO HeliTpoHa 9Hepruu E; FE, — pesoHaHcHad 9HeEprua 
TpoHa; P= M+ Ta; Ty uw Pn — vactuunpie wupuup peakunn; / — nowvHblii 
feHT NpoMexyTouHorO apa. AHaNOrH4YHO MOMKHO 3allHcaTb adPeKTHBHOe 
enue o (n, t) peakuun Li (n, t) Het. 


: ied see Pale 
GUS aT RS Gig (Eye ETE LA? is 


o’— joa adbteKTHBHOTO CeveHHA, OOYCJOBJIECHHAA BJIMAHHEM Jpyrux ypoB- 
{ BosOyxKJeHHA adpa Li? (B OCHOBHOM, YpOBHeM, Jle?KalllHM B TeMJIOBOl OO- 
TH). K cormkaJleHHI0, BECbMa TpyYHO OObEKTHBHO YYeCTb BeJIMYMHbI og HO’. 
9TOMY MbI pacC4UHTaIH oy HO paccesHuIO Ha TBepoH cdepe (0,7 Sapna), 
’ — T10 BeIMUMHeE CeyeHHA peakunu Li? (n, t) He* B TenmoBol oOnacTH, uC- 
Ib3syaA 3aKoH 1|/v (noayseHHad OWeHKa ~0,3 OapHa). OTHOUIeHHe pesoHaHc- 
X yieHos B (1) H (2) MaeT BO3MO*KHOCTE onpefemuTD T,/Tt: 


ae (3) 


Ucnonmp3ya Halla U3MepeHHA Spon Ho (nN, t) HM yKasaHHble OMeCHKH AIAG, 
nosyyaem u3 (3) T/T; = 1,87. Nogcrapasaa B (1) sro oTHOWIeHHe, NoMyyaem 
Meceauenun J = */,, °/,; 7/4 3HaYCHUA Gnomm — 6,0; 9,55 12,4. Kank BagHO, 
auenve J = °/, jlaeT OYeHb XOpollee CormacHe c 9KcHepHMeHTOM. Besu- 
He [ = 5/, OTBedaloT 3Ha4eHHA OpOuTambHOrO MOMeHTa / HeliTpona oT | 
4. Takum 06pa3om, pv OOpa30BaHHH JaHHOrO BO3OyKJeCHHOrO ypOBHA Apa 
7c moMeHtom / = °/, s-B3auMOjelicTBHe pouH He urpaeT. B TO xe BpeMA 
afl HeliTpOHOB Cc OOJIbIIMMH MOMeHTaMH CHJIbHO agaeT c poctom J. Ilostomy 
| WosaraeM, UTO B OOpasoBaHH JaHHOrO ypoBHA mMpoMexyTounoro sgpa Li’ 
ICCeYeMOl peak UrpaeT POMb MOUTH MCKJUOYHTEIbHO p-B3aMMOJeliCTBHe. 
TaKOMY 2Ke BbIBOAY Mpuxog_aT PoGeprc u sp. (°) Ha OCHOBAHHH CBOHX H3Mepe- 
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HMM yruOBOrO pacmpeyeleHua TpuTOHOB B peakunu Li%(n, t) He*. D>xKonc 
Yunapa wu Bovip (°), HCMOb3yA CBOM H3MepeHHA TOJIHOTO CeyYeHHA B3aHMOpe 
cTBua Helitponop c Li® u yanuple Bastipa u Xonsnga (*) moO pean 
Lié(n, t)He4, rake IpUXOAAT K BbIBOY O Npeobmaqaiomeh pou p-BSaHMop 
CTBHA B OOpas0BaHuH JaHHOTO BO36yxKeHHOrO cocTosHUuA Apa Li’. | 
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Hornxann Akagemunu nwayx CCCP 
1956. Tom 111, Ni 4 


PH3BHKA 


JI. Tl. KYJPHH u B. A. HUKOUIbCKHE 


B3AHMOJEHCTBHE BbICTPbIX x-ME3OHOB C AJPAMU 
(ITpedcmasaexo akademuxom JI. A. Apyumosusem 21 VII 1956) 


SaMMOfelCTBHE C AQPOM HYKJIOHOB H T-Me30HOB OOVIbINMX 39HeEpruli MOxKeT: 
MaTPpHBaTbCA KaK YOOHbIM HHCTPpyMeHT JIA M3yYeHHA CBOLCTB sAfpa.. 
HO OMKHJaTb, YTO B TOM CJlyy¥ae, KOra HHA BOJIHbI Maaiowlel YwacTHubl 
ue WIM CpaBHHMa C M@XKHYKJIOHHBIMH paCCTOAHHAMHM B Ape, OMbITHI 110 
MOJCHCTBHIO ObICTPbIX FacTHL Cc AApaMu OyAyT YYBCTBUTeIbHbI K TaKHM 
HbIM XapakTepHCTHKaM, Kak paclipesesenne HYKJOHOBB spe HIM 9Hepre- 
“KH CMe€KTP HYKJIOHOB Apa. OAHAaKO, BBUAY TOrO YTO MbI CJIMUIKOM MaJO 
MO CTPyKType Apa, TOUHbIM pacueT B3aHMOJeHCTBHA HYKJIOHOB V x-Me- 
3 C AJ[paMH B HacTOAee BPeMA He NpescTaBsAeTcA BO3MOXKHBIM. Ilostomy 
1 3aKJIOUCHHA O CBOHCTBAX Apa Mbl MOXKEM MOKA CTPOHTb JIMIIb Ha 
BaHHH MOJeJIbHbIX IpeCTaBJIeHHH, CTeMe€Hb JOCTOBEPHOCTH KOTOPbIX onmpe- 
eTCA H3 CpaBHeHHA JaHHbIX ONbITa HW pacuerTa. 

- HacTosleH paOoTre mpoBeyeHo cpaBHeHHe C OMbITOM pac4ueTa Heylpyroro 
2AHHA = -Me3OHOB 9HeprHH 160 Mss saypamu *oTosMyJIbcHH B Tpesnouo- 
IM CIipaBeJJIHBOCTH KapTHHbI HHAMBUAYasbHbIX M@€30H-HYKJIOHHbIX Coyja- 
HM BHYTpH Apa. Bnomb3y Takoro MpeANONOKEHHA TOBOPAT HMeIOULHeCH B. 
2M paCcHOpsAXKeHHH OMBIThI MO HEYIPyrOMy pacCeAHUIO %-Me30HOB Ha Apax. 


OQKcNepuyMeHTANAbDHHE Dees YY J betedeT br 


pa6oTe ObIJI HCMOb30BaH BbIBeeHHbIM U3 KaMepbl CHHXPOUWMKJOTpOHa: 
*HTYTa AJep HbIxX npo6sem AH CCCP nyyoKk = -MesoHos c9HeprHelt E,,= 188+ 
Mss. Ilocme npoxomxyeHHa Yepe3 OTKJIOHAIOMIMH MarHHT ¥H_ KOJWJIMMa- 
WyYOK « -Me€30HOB TOMaasl B IMYJIbBCHOHHYIO KaMepy, COCTOALMLYIO H3 
oeB TOMMMHON 395 uw u WHamMeTpoM 70 MM KaxkKAbI. Boia HCnOMb3OBaHa 
ipceun HUKOV tuna «P». [na o6neruenua mpociexuBaHHA CleqOB da-~ 
|, MPOXOAAMAX YEpe3 HECKOMbKO 9MYJIbCHOHHBIX CO€B, Ha IMYJIbCHH Oblsia 
‘cena OOnadt KOOPAMHAaTHAad PeHTTeEHOBCKAA CeTKA C TOMMIMHOM JIMHHH ~35 p 
CCTOAHHeEM Mexjly HHMu ~3 MM. IIpu oOpaOoTKe OTONpPaIHCh «3Be3]bIy, 

OJIOMKCHHbIe B IMYJIbCHOHHOM KaMepe TaKHM OOpa30M, UYTO BbISBaBLIHe UX 
230HbI JOJI2KHbI ObIIH MPOXOAUTb B IMysbCHH 4,3--0,9 cM, Tepxa IPH 9TOM 
-6 Mss. Takum o0pa30M, MOJuIyYeHHbIe 9KCHePpHMeHTAJIbHBIe Pes yJIbTATbl 
CATCH K SHEPr w -Me3OHOB E,,=160 Mss. Bceero 6piio Haliqexo 1185 cary- 

B3aHMOJIeHCTBHA = -Me30HOB YKa3aHHOH SHEprHy C A pamMu borosMyabcun. 

ux B 323 cmyyanx Obl HaOJiOJeH Heympyro paccedHHbIM 3apA*KeHHDIIt 
30H. BplOpanupiii cmocoO HaxoxKJeHHA ClyYaeB B3aHMOelCTBUA ~-Me30- 
COCTOAJI B IPpOCMaTpHBaHHH SMYJIbCHOHHBIX COeB «MO TNoWaqH» c yBe~ 
nem 450. [lostomy adctbeKTHBHO He perHCTpHpoOBaJIMCb yUpyrhe B3avMo- 
TBHA T-MC3OHOB C AJ[paMU, a TAKKE O-sTy¥eBble 3Be3bI B TEX CYUaAX, Kora 
(pyro paccesHHBIit t-Me3oH Tepsim Menbue 80 Mop*. MgentupuKauna pac- 
‘UA T-MC30HOB MIPOM3BOMaCb METOJOM OlpeseseHuA rpaqveHTa MIOTHOCTH 
H BJOb clea; 9HEpruA OMpeesANAch 0 MIOTHOCTH 3epeH HM NO AvIHHe: 


Jucno Takux cayyaeB HeBeNHKO, MH UX Y4eCT He MOMET H3MCHUTb BHIBOLOB paorTHt. 
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HOHUZal|MOHHOrO mpobera B TeX CyUadX, Kora BeCb TpeK x-Me3OHAa YK 
BaJICA B 3MYJIbCHOHHOH KaMepe. : 

B pesybrate o6paOorkH 323 ciyyaeB HeyNpyroro B3aMMOJeHCTBHA T 
30HOB C AAPaMH MPQTOIMYJIbCHH Obl NO YYeHbI SHepreTuyecKue H YTJIOBbIe 
IpefeseHHA pacCeAHHbIX m -Me3OHOB. | 

Jaa JaibHeiwel WHTepmpeTalMH MOMyYeHHOrO SKCIIeCpHMeHTAaJIbHOrO 
TepHasa Ha puc. | MpHBOAMTCA 9HepreTH YeCKUH CMeKTP T-Me3OHOB, PaccesAH} 

B MHTepBaie yroB 6 = 90-+ 180°. Yxaa 


g HbIli CIIEKTP HMeeT CpeMHIOWO 9HEPFHO Lake 

N =—64+3 Moss mw NOJYWMpHHy 

Ss 2 eee. 

§ (E—E;)? : 

x= 

& 

S PacueT B3aHMOJCHCTBUS 

Sw x-™Me30HOB JHeprun 160M3— 

OTOIMYIbCHI 

a ar a ee SRA a y | 


B pa6ore Oblul MpOH3BeseH pacer SHEP 
Puc. 1. OQxepretuyeckuH cmeKTp ™  THYCCKHX WH YIVIOBbIX CICKTPOB paccesHk 
NRTA foe heel acer ae AqpamMu (POTOSMYJIbCHH =~ -Me30HCB one 
160 Mos B npegAnonowKeHHH, ITO XapakTef 

CTHKH M@30H-HYKJIOHHbIX CUyapeHHli B Af 

aHaJlOi HYHbI COOTBETCTBYIONIUM XapaKTepHCTHKaM B3aHMOJeHCTBHA T= -ME 
HOB CO CBOOOJHBIMH HYKJIOHaMH. 
JIA TOrO YTOObI ONpeCHTb UYBCTBUTEJbHOCTb NOYYCHHBIX Pes yJIbTaTOk 
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Sk N 
10 > 40 
= 
SI 
0 


0 
40 60 120 160M36 = 30 60 90 120 150 180° 


£,-——> ), ———> 


Puc. 2. CpapHeHwe yrsoBbIxX HM 9HepreTHYeCKHX CMeKTPOB 
T-M€30HOB, HCIbITABLIMX OHO CoyfapeHue c HYKJOHaMH 
aAllpa nO peakinH: aA—m--+- p> n-+ p; 6—n--+n>2--+n. 
PacnpeyeneHHe HYKMOHOB 10 UMMyAbcaM cCOOTBeTCTBYeT 
BbIPOKLEHHOMy (epMu-rasy c E,,,= 30 Mos 


peqevenui ™ -M@3OHOB, HCIIbITABLUHX OJHO coyapeHve Cc ABH2K\ IMMCHA HV 
HOM Apa, LA CAyYaeB BIaMMOJelicTBUA = -Me30HOB C NPOTOHOM H HeliTpoHe 
PesyJbratbl STHX sblUMCICHHH NpHMBeseHbI Ha puc. 2. Tak Kak ceyenua pa 
HHH. Tt -M@3OHOB Ha TIpOTOHaX YH HevTpoHax MM@lIOT pa3JIMUHble YIJIOBbIe MW OOH 
TeTHYecKHe 2aBHCHUMOCTH, TO H3 puc. 2 ceyer, 4TO Pe3yJIbTaTbI pacueTa 
PpacCeAHHIO T7-MeC30HC.B ykKa3aHHou SHepruu Ha VYKJOHAX Apa He. ABJI AT 
796 ~ | 


}BUTCJIbHBIMH K XapaKTepHCTHKAaM Ce4YeHHA B3aHMOeHCTBHA x-Me30Ha 
{2pHBIMH HYXJIOHaMH. 

ja pc. 3 IpuBeseHbl SHepreTHYeCKHe HM YPJIOBbIe CIeKTPbI 7 -Me30HOB, pac- 
}DIX HeHTPOHAaMH HM MpOTOHaMH spa, B MpeMMOOX%KeHHH, ITO HYKJIOHBI 
pe pacipejeeibl 10 HMIMYAbCaM B COOTBETCTBHH C pacipeesIeHHeM BbIPOXx- 
oro dbepMH-ra3a C MaKCHMaJIbHbIMH SHepruamu 30 u 20 Mos. V3 puc. 3 
90, 4TO pe38yJIbTAaTHI pac- 
Jil T-Me€3OHOB Ha HYKJIO- ; 160 


me 
japa HeUyBCTBHTeJbHbI an & 
© WK JeTanaM suepre- § Ne 
KOTO = paclipeleseHuA a 40 iS 
(OHOB B AJIpe. 8 4 
PH ONMCaHHH OMbITOB 10 § g 
TOMY paCCeHHHIOT-Me30-  & w 8 
AApamu m0 onTuyeckoli ss at 


dN 
ao 


H OKa3aslocb HeOOxo- 


M BBeCTH JleHCTBUTeJIb- 0 - i] O 
yacTb HOTeHUMala B3all- ap &0 120 160M36 =O «G0 90 120 150 180 


WCTBHA x-Me3OHa Cc AJ- if 


Puc. 3. JuepreTuyeckue HM yrsOBble CMeKTPbI 7--Me30HOB, 

HCIMbITaBIIHX OHO COyapeHHe C HYKMOHAMH Apa: a — 

apn 7. hk, pacmpeyenenne cepmu c E,,,, = 20 Mas; 6 — pacnpene- 
= = enue Dep = : 

0 mpu r> Rs ; pmu c E,.,,=30 Moss. Coornomenue uncwa 

HeHTPOHOB H MpOTOHOB cooTBeTcTByeT aAgpy c A ~ 100 


R—payuye sjpa. 

JYeBUAHO, uTO V npedctaBssaer coOol cpeqHHii MOTeHWMas B3aMMOJelicTBuA 
30Ha C AJPOM H JOJKEH TIPOABJATBCA Tak2%Ke HW B OMbITaX NO HeyNpyromMy 
leAHHIO «x-Me30HOB Ha sApax. 

deudyBCTBHTeJIbHOCTb yrJIOBbIX H 9HePreTHYeCKHX CICKTPOB =-Me3OHOB, pac- 
IbIX Ha HYKJOHAX Apa, K eTaAHM XapaKTepHCTHK Me30H-HYKJIOHHbIX 
IMOJCHCTBHH B Ape MOsBOAeT OUYYHTb OcTaTOYUHO JOCTOBepHylo 
iky BeJIHYMHEI V 3 OMbITOB MO HeYMpyroMy pacceAHHIO z-Me30HOB 
1ypax. 

Jia ompeyeieHua BesIMYHHBI CpesHero MOTeHUMasa B3aHMOJelCTBHA m-Me- 
1B C ANPOM HEOOXOAHMO OLEHHTb YHCJIa T-Me3OHOB, HCHbITABIUHX 1, 2 HT. J. 
apeHult Cc HYKJIOHAMH Apa, a Tak2xKe H3MCHEHHA B CIIeKTpe PACCeAHHbIX 
°3UHOB, BbISBaHHbIe TEM OOCTOATEJIBCTBOM, YTO YaCTb T-Me30HOB TOPJIOTUTCA 
/ BbIM eT U3 Apa. na TouyYeHuA aHHbIX, MPHTO,HLIX K CPaBHeEHHW0 C OIIbI- 
, MetoyoM Moute-Kapuio Oblul WpousBeseH pacueT BHYTPHAepHOrO KacKaja 
WeHCTBHeM x -Me30HOB c 3HeprHeli 160 Mos. 

Ipu pacuete mpeqnosaramocb: a) XapaKkTepHClHKM B3aMMOJelicTBHA T-Me- 
2B C HYKJIOHAMH Apa He OTMHMYAIOTCA OT COOTBETCTBYIOWIMX XapakTepHMCTHK 
IMOJClCTBHA <-Me3OHOB CO CBOOOAHbIMH HYKJIOHAaMH; 6) IpH Mpoxo*eHHH 
23 PpaHHlly Apa z-Me30H H3MeHAeT HallpaBJIeHHe CBOerO JBHXKEHHA B COOT- 
‘TBHH C BeJIMYHHOKM cpefHero AepHoro NOTeHWHasla; B TUM Culydae, Kora 
TlajleHua x-Me30Ha Ha rpaHUlly Apa OwnasblBaeTCA MOCTATOYUHO OOJIbILNMM, 
{eT HM€Tb MeCTO OTPaxKeHHe YaCTHUbI OOpaTHO BHYTPb Apa; B) pactipese- 
we HYKJIOHOB B Ape ObIIO IPpHHATO COOTBeETCTBYIOWIUM BbIPOKJeCHHOMY 
MU-ra3y C MaKCHMasIbHOH 9Hepruelt 30 Mos. 

‘Ipu pacuete Obi yureH scpekT NOrIOMeHHA Z-Me30OHOB B Ape MO pasJM4- 
[ MOJe@JIAM HW MOKa3aHO, YTO pe3YJIbTATbI pacueTa HeYyBCTBHTeJIbHbI K BO3- 
<HbIM TIpeANOOKeHHAM O XapakTepe MOPJOWeHHA T-Me3OHOB ApaMu. 
YAbTaTb pacueTa MOJIyYeHbI Ha OCHOBAHHH CTaTHCTHKU B 517 cLyyaax B3av- 
elicTBHA = -Me30HOB Cc AApamu cboTosMysbcuu. Tak kak (oTOSMYJIbCHA 
rosa W3 TaxKembix (A~100) u merkux (A~14) agep, TO pacueT BKJIOUA B 
1 BbIUHCIeHHe COOTBETCTBYIONIMX XapaKkTepHCTHK JI OOOMX THMOB sAfep. 
3HaA CpeqHHe SHeprHH HW OTHOCHTebHbIe YMCA YaCTHUW, HCMMbITABLUIHX 
: UT. Jl. CoyqapeHult c AepHbIMH HYKJIOHAMH H BbIWeAWHX 3 Apa, MOAXHO 
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| 
| 
W3 CpaBHeHHA C ONbITOM OUeHUTb BeEJIHYHHY cCpefHero AepHoro TIOTeHW Nada 


n7-Me30HOB ¢ aHeprHelt E>xcn =160 Moz. 

IIpu pacuete Obilo HaliqjeHoO, YTO SHEPpreTHYeCKMM CHeEKTP %-Me3OHOB, 
WeAWMX H3 Apa B MHTepBase yrios 6=0—180°, umeeT NomyuIMpuHy AB 
=31-+2,5 Msp u cpequioio 9HeEprio JO BbIXOJa M3 Apa Epaca=88+5 
TakuM oOpa3oM, BeIMYMHAa CpeqHero NOTeHWMasa B3aHMOeHCTBUA 7 -Me3 
sHepruu 160 Msp oKasaacb paBHod V= E 5xen— Epaca= — (24-6) Mas. | 

3HaueHve V HaxOJHTCH B COOTBETC 
Ta6nuna 1 C BeJIMYHHaMM cpeHero MOTeHIL 
B3aHMOJe@HCTBHA T-Me@3OHOB C AJP 
NOJYYCHHIMH B OMbITaX NO yupyr 


= 


| 


HH 


ato ae 3s Jur. paccesHHIO T-Me3OHOB Ha Apax. | 
m™ -mMesoHa | m-Me- Vv Rerouutie P V 

= oMse cow e3YJIbTaTbI Onpexerenus V us Of 

TOB 10 YIpyroMy pacceAHHI0 -Mesok 

48 45 : Ha sAjipaxX IpHBeyeubl B Taos. 1. 

62 ay 48 (2) CneqyeT OTMETHTS, 4TO ompenenes 

62 Bye —20 (3) cpeyHero MOTeHIHala B3aNMoyelcrh 

60109 3) ag —19 (*) C AJpoM 7-MesoHOB 3Hepruu 160 1 

125 i rae (*) 43 ONbITOB NO yupyromy paccesE 


®-Me3OHOB Ha si[pax mpejcTaBill 

SHAYMTeIbHbIe TpyQHOCTH HM QO CHX Nop cyeaHo He OblIO, Tak Kak Sf 
MpakTHuecKH HeMpo3spayHbl IIA c-Me3OHOB 9TOM SHEprMn. 
B 3aksloyeHve aBTOpbl IpHHOcAT OlarofapHocTb mpop. HM. HU. Typesy 

3a OOcyKeHHe pesysbTaTOB, 4.-kopp. AH CCCP M. T. Memepsxkosy 3a nk 
JOCTaBJICHHe BOSMOMKHOCTH NpPOBeAeCHHA ONbITOB Ha CHHXPOUNKJuTpoHe Muck 
TyTa AJepHbIx mpobsem AH CCCP, A. E. Mruateuko u A. HW. Myxuny 3a nome 
npu oOnyyeHnHu dotosmympenuv, C. A. Anu-3aye, T. B. Kosnranose 
A. A. KouypauimHol 3a NoMonIb B padorTe. 


Tlocrynu1o 
31 V 1956 
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12, 799 (1954), *®L. M. Lederman,H. Byfield, I. O. Kessler, Phys. R® 
90, 344 (1953). *E. C. Fowler, W. B. Fowleret al., Phys. Rev., 91, 135 (19% 
* LO. Kessler Lum. eder man, Peys. ev... 94. 689 (1954). 
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Hoxaage Akayemun nayrk CCCP 
1956. Tom 111, Ne 4 


MHSHKA 
M. C. JIMBUIAL ’ ayes We 


IPOMEXKYTOUHOM CHCTEME, OBPA3YIOWWENCA MPH PACCEAHHHM 
IJIEMEHTAPHbIX 4UACTHIL 


(ITpedcmaeaeno axademuxom H. H. Boeoatw6osem 9 VII 1956) 


1. B nacrosmei paOore MbI JletaeM MOMbITKY MCCeqOBaTb CBOLICTBa 
ME2KYTOUHOM CHCTeMBI, OOpasylomlelicA pH CTOJKHOBeHHH JBYX 9/IeMeH- 
ABIX YaCTHU, B MpeANOORKeHHN, YTO B3aHMOJelicTBHe Mex)y waAcTuWaMU 
SJIOBJICHO KBa3H3aPAQOM, CBASbIBAIOULMM COOTBeTCTBYIONIMe MOA. Boc- 
3yemMca BbipaxkenHnem (1) 


Se) = he=c=1) (1) 


MaTPHUbI paccetHHA B MpocTeiemM CuTyuae CTOJIKHOBeHHA JIBYX UYAaCTHIL 
a, >C—a,+ a, (MOMeHT KOJINUeCTBa JBHKeHHA 1 HW COMHBI YaCTHIL Q, 
, PaBHBI HyJo), KOTOpOe aABAeTCH OOOOmeHHeM cbopMysbl Burnepa — 
2H6aqa (2). B dopmyste (1) P o6o3HauaeT TOMHYyIO BepoATHOCTh pacnaya 
MexKyTOUHOH cucTempl C; o(W) onpeyemseTca paBeHCTBOM 


e(W) = ((A— WI) *e, ey), (2) 
A — CaMOCOMpAXKeHHbIN OMepaTOp IHEPrHH «3aKPbITOTO AWLUKa»; €y — He- 


ppt opt; W = Vid + p?+Vm2+ p? (m,>m)—nosmasa aueprua 
*eMBI. 

bl 6yeM HcKaTb BerHUHHEI P u o(W), Oepa B KayecTBe OOpasita pac- 
we (OTOHA Ha 3uIEKTPOHEe, KOra D/IeEKTPOH «CHadasa» MoromaeT (OTOH 


, 
‘ThIPEXMeEPHBIM MMMyJIbCOM ky, a «3aTEM» HCIyCKaeT (POTOH C YeTbIPeXMep- 


HMIlyJIbCOM k,. Jlaa 3Toli wen pacCMOTPHM COOTBETCTBYIOMINE 9JIeEMeHTHI 
JUILbI paccesHua (*) BO BTOPOM IpHOJIM2KeHHH 


je” us A if A, , , ” " 
Sty = spear epee | WON A) @) 


»pelijeM K HOBbIM IlepeMeHHbIM 


pia te ie ies Seo k 
Ek tk, (=(%, W=|k|+VeP+ikP, x=arctgs”. (4) 


k,, k,— MMIyuIbCbI 2eKTpOHa H (oTOHa. 
JieMeHT OOBeMA TipecOpasyeTcA MpH 3TOM TO 3aKOHYy 


dk dW dz da —> 2 (v, — Va ky), 


tpuua S” B woBoM npescraBseHHu WMeeT BH] 


| ky | | ki [8 @) 
SF (2) Vahl SPeLA — _ 2S fe 
(Ca! |S |0ra") ye app ee) f 
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_Tak Kak B CHCTeMe wentpa vuHepunn k’ =k” =0, To Mocue HeCJOKH 
npeoOpa3opaHuti MaTpuua paccetHUAt MO OTHOIMICHHIO K 9TOH CHCTEME MO¥ 
ObITh HamvcaHa.B opme* 

* \ J 
rrior| (2) | er iny __ iP 4 WLW, nw 6 on — WI)ye u' 
(Coe! | SW" | C"ae”) = (2 2) Vitw, 2 {e” (mB eis 
rye 
1 
P= || 4 ’ Wy = p= ik) = lis W.=V m? + p? 
24 


Jlna Mampix 3HaueHni npousBegeHua Po (|x|) dopmysa (1) nepexogny 


S,—[=iP (A— Wi) ee). 


_ Conoerapasa Bbipaxenus (5), (6) a ycpeqHad mo BCeM NoOJJApHsallyy 
(boTOHa MH 9JIeKTpoHa, OyeM HMeTb 


“WW fg we 
Pave oe pig 5 (2 = 9). 


9(W) =n" {e" (mB — WI)? &} uw! = Sp (mB — WI = 


7 WwW? * 
Tak xak W=p+Vm?+ p?, To dynKuuw ¢(W) momuo 3anucaTb B Bi 
il 

VW)=—>5—. 
e(W) rp 


2. Ecam npeqmoioxKuTb, YTO paBeHcTBa (7), a COXPpaHAIOT CHuJy A 
YaCTHIL C MPOH3BOJIbHBIMH MaCCaMH MM, HU mM (m, > mz), TO MaTpulla pace 
Hua S, OyqeT HMeTb BUY 


; te ‘ WW, io 

s at WEE Wen ee ee 
OFS EW WW. = io 
qe ee mes 

ae 2 .(W,+ W.)2p Uy Ve-+ Z 


roe Wes V m2 +p? Wo =V m2 +p: “&—KOHCTAHTa  CBA38H MeXxKTY 
BeTCTBYIOUUMM osiMu. VrepecHo OTMeTHTb, YTO NPM my =m, 9TAa Oy 
WMA JIMINb 3HAKOM OTJIMYaeTCH OT MATPHIbI paccesHUuA, KoTOpy1o BBeu [| 
senOepr (°) Qua OllpeqeseHHaA MaccbI CTaOvIbHOrO «aTOMHOrO ailpa», COCT 
JI@HHOrO W3 ABYX OMHaKOBbIX yacTuy. M3 ycnosua (8) MoxKHO HaliTH 
patop A 9HeEprHu TpomMexyTOUHOM CHCTeMBI, paccmaTpuBaemon Kak «3aKPBIT) 


ALMK», H BeKTOP ey. Mcnomb3ya cooTrHomenue W = V m- Be pe+ V m2 + |} 
6yeM HMeTb 


o(W)=— a; t=+-(w— Be), 


rye wi um be = i, +m, 

J\s locrpoeHua omeparopa A uw BeKTOpa e, BBeeM B paccmorpex 
BOJHOBbIe (byHKynH f (A) Bua F(d i by ai} (Yi <A\<u2) HH ompenes 
CKaJIApHOe NpOH3sBeyeHHe (PopMy 1011 : 


(f,g) = 


{MAM +KOmOIA — ( 


Ba 


* Mobi onycTaM mpH stom 8-dyuKunn. 
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PaccmoTpuM, jasee, oneparopst M u so, onpenenenubie paBencTBaMn ” 
rN 
MIQM= 4), fF O=(2O) C<i<ug. (11) 
B (°) mokasano, aro dbyHkuna ¢(W) ompeyenser coorsercrBylouluit one- 


‘op A i BeKTOp ey C TOUHOCTHIO JO YHHTAPHOli SKBUBaJeHTHOCTH. Orcioja 
AyeT, uTo onepatop A H BeKTOP €) MOXKHO MOCTPOHTb NO copmysiam 


Af(Q.)=oMf(), en) = erat) =e ay <p). (12) 
| V m2— 2 a) eh 


'B camo jese, “3 papencts (10), (11), (12) caeqyer 


(A — WI) *e, &) =5=\ (yp + =) —— = 


Per V mb iS (t) 
4 Bo aie 
ee ee eee 
2G -WV tae) 6h) ee MV iO) 


(13) 


IlocmeqHee paBeHcTBO ToJlyuaeTcCA MYTeM IIpHMeHeHHA TeOpHH BbIYeTOB 
OVHKWHH jF (A) a ee 

Gan WG eaae 

SHaa onepatop A UH BeKTOP e€y, MOXKHO HalucaTb ypaBHeHve paciaya 
MexKYTOUHOH cucrembl: C. Cormacuo (1) sto ypaBHeHue uMeeT BU] 


wy 


H*f = Mof — (f, e) eo. 


Us dopmya (11), (12) cnenyet, To, ecu Macchl OOe€UX YacTHY 
yIbue HYAA, TO ONnepaTop A uMeeT HeNpepH BHM CHEKTH, 
NOMHAWMUM HHTepBaAIH m—MmMCkCmMm+mM, XY —-Mm—Mm<S 
K<m,—m,. ITO OGcTOATebCTBO NO3BONAeT OKa3aTb (%), YTO, eCJIH 
eKOTOPbIli MOMCHT BPeMeHH BbIKJIOUHTh Maaioulylo BOMHY, TO 1 pu f—>0o 
,AHUECTBO OOPAaZOBABWUXCA YacTHN C OyfeT CTPCMHTbCA 
OTHHYHOMY OT HYMIA Upegeny, WH OCTaHyTcA, CueoBa- 
JIbHO, MpakTHYecKH cTaOuubHBe wacTuUb*. Mcksouenne 
eCTaBAeT JIMIb CIyyall M,=—0, BKOTOPOM CMeKTp oOllepaTopa 
CBORHTCA K ABYM TOUKaAM +m. ; 
JlonycTuM Tetlepb, YTO CMHHbI YaCTHI, @, H a, PaBHbI, COOTBETCTBCHHO, 
nu 0. Beps cuopa B Ka4yectBe o6pasia dopmy.ty (5), BBeeM BekTOpbl ¢ 4 
MOHeHTaMH HM paccMOTpHM JMaroHaJbHy!o MaTpully 4-ro nopsAyKa 


o(W) = || ((MB— WI) tel), e) ||, 


e el) (j = 1, 2,3, 4)— optbt ¢ KomnonenTamu 


(j) ee Tok =ilh.2, 0, 4; Uy = Ne a). 


: 2 Mz 1 
er = L T Aco Ok ( 
me — C2 (r) 


* VmeeTca BBY CTAOHJIbHOCTb MO OTHOMIeHHIO K pactiayy Ha YaCTHI{bl a H Ap. 
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Jluaronaibuble 3lemMeHTBI ¢;;(W) uMeroT BH] 


p-2 

nt} y 1 «dt 

iy CW) = VY) = —\ ———|— , 
rls ope (t(—W)V m2) 
po 


& “ 4 dt | 
= VY) = —\ — 
©33(W) = G44 (W) z \ (_t_W) Vn—e (i: 


1 


Herpyquo mpopeputb, uto ¢(W) = 1/, Sp o(W). B_ cooTBeTcTBHH Cc (po 
myo (1) Marpuua paccesuua S,(W) sanuuietca B Buse 


142 30) 
SLAs ips 
1—+-¢ (W) 


Ypapnenne paciaya mpoMexyTOUHOH CHCTeMbI MOXKHO 3amucaTb B opw 


OG! iP 
pi Sap Sf, | 


rye 


jis ny (f, eM) e), 


j=1 } 


HerpyqHo HamucaTb ypaBHeHve JBHXXCHHA MpOMeXKYTOUHOH  CHCTeMI 
B PeJIATHBHCTCKH HHBapHaHTHOH (hopme. Tak, HallpHMep, ypaBHeHve BHR 
HUA cHcTembI C, paccMaTpHBaeMOlH KaK 3aKPbITbIM ADIMK, UMeeT BUI 


5 Y rae 
i SF = [(ak) + MBI f, 
rye k = k, + k,— umnyspe cucrempl. 

Orciona cueqyeT, uro M urpaer pomb maccht nmoKon. Uactruna 
HMeeT, TAaKHM OOPa3soM, HeNpepbIBHEIH cCHeKTp BUPTyadL 


HbIX MAaCC MOKOH B HHTepBane m—mM<KAKgm+m, (me 
= Mm, > 0). 


OjeccKkHit TruspoMeTeopovioruyecKuit Tlocrynusio | 
WHCTHTYT 2 VI 1956 © 


UWMTMPOBAHHAA JIATEPATYPA 


7M. C. Jiupmun, JAH, 111, N1 (1956). 2 E. P. Wigner, L.Eisenbue 
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802 


Jornayn Akagemuu nayx CCCP 
1956. Tom 111, Ni 4 


PH3ZHKA 


M. Tl. JIHCHIA - 


I. KTPO®OTOMETPHYUECKHH METOA HCCUIEXOBAHUSA JMCNEPCHH 
WH MOPJIOWMEHHA TBEPAbIX BELIJECTB 


(ITpedcmasaeno axademuxom A. H. Tepexuxoim 9 VII 1956) 


FCONMYECTBEHHbI€ HCCICAOBAHHA CMeKTPOB MOFsOULeHHA TBePAbIX BeLLeCTB 
WIKMBaIOTCA Ha pA TPYAHOCTeH, CBAZAHHbIX C TOUHBIM YYeTOM OTParkeHHOrO 
a. B noucKaxX BO3MOXKHOCTeH MOMHOCTHIO YUeCTb MOTepH Ha OTPaxenue HaMH 
()aOoTaH MeTOJ, NOSBOJAIONLM NOMYYTb He TOMBKO AOCTOBepHy!O KPUBYIO 
{ONCHHA, HO H NOCTPOHTb AHCMepCHOHHY!0 KpHBylO B TOM %*e OOsacTH 
‘Tpa. Hyxke paccMOTpeHbl OCHOBHbI€C BapHaHTbl MeTOJa. 

BapuautT I. I[lycrh na norsomatouwh mWiocko-NapadedbHblii cot 
1eT MapaJJICJIbHbIM MyYOK CBera, HHTeHCHBHOCTh KOTOporO Jy Ecau wuTeH- 


13 /, u/,, TO NOJHbI yYYeT MHOTOKPaTHbIX OTPaxKeHHi BHYTPH COA mpu- 


{IT K COOTHOMeHHAM (*) 
ede JRC 


i 4 — R2e—2Ka =D, (1) 
TTR eee ORS 
a nr WTEC ) 


K — xosdbuunent nornomenus; d — Tommuua cons; R — Koadpuunent 
KeHHA NOBepxHocTH; D wu KR — KospPPwWHeHTbl IpONyckanua UW oTpaxke- 
f Bcero CJIOA. 
Popmyuibl (1) wu (2) copaBeqMBbl QA sOObIX Yr0B NaseHHA, OHaKO 
OyIeM pacCMaTPHBaTb TOKO HavOosee MpocToH cuyyali HOpMaJIbHOroO 
Hud. VispecTHO, ¥TO IPH TaKOM YCJIOBHH 
n?txv2—2n+1 
R= 2 ? (3) 
nm+ty?+2n+1 
n uw x— BellleCTBeHHad H MHHMAaA YaCTH KOMIVJIeKCHOrO NoKa3aTeA Wpe- 
neHua X= n—ix, mpHuem 
: Kr 4 
cya (4) 
ae 9KcnepHMeHtTasbHo D u & c momombio (1) u (2), HaxoquM 


bBa Ru K: 


—R2LAR+1+V(D?— KR? + 2R + 1)2?—4Hh (2—R) (5) 
(Si Se AU IE MELA I | DEE RE ! 
4 ae 
fe) aster eit An (6) 


M TIO (opMyule 
14+-R+V4R—(1—R)?X? 
ny SH 2) SEDO ah (7) 
1—R 
yueHHol u3.(3), BbIUMCIAeM NOKasaTeb NpeomeHun. Benwuny * Oll- 


puIeM C ToMoL{bIo (6) u (4). 
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Tlpu vuccweqoBaHHt aHVSOTPONHbIX BeWeCTB Kak B JaHHOM BapHaHTe, of 
WB CyeyIOUleM H3MepeHHA CuleyeT HPOBORUTb B MOJAPH3OBAHHOM CBETE.” 

BapuanutT II ormnuaerca or mpefbiqyulero TeM, YTO uel0cpe aan 
W3MepAeMbIMH. BesMUKHaMH aBasiorca Du R. UMcxojupie cbopmysibi— (1) 4 
HeyocraTok 9TOrO BapHaHTa M0 CpaBHeHHO C MpebIAyULMM 3akJIOyaeTcA B 
OOXOMMOCTH H3POTOBATb ellie OMH OOpasell B BUC KJIMHAa HIM 2%Ke C Off 
NOMpOBaHHOH NOBepXHOCTbIO. TosIbKO MPH TaKUX YCJIOBUAX MOXKHO OMpeAeM 
R, ucKNOUMB OTpaxkeHve MpOTHBONOJOKHOK pani. 

Kosdpunnent nornomenua K momyyaem us (1): 


Keo te 2A ; 
7a "Da RP + VORP DR 


BprunciuB x, C MoMongbIO (8) u (4) MOKa3aTeb IpCOMIeHHA onpeweds 
3aTeM 110 TOM xe cbopmyse (7). | 
PaccMoTpeHHbIi BapvaHT ObIJI IPHMeHeH JIA MOCTPOeHHA MCMepCHOH# 
KpuBol HM KpuBOli Normomenua rumca. C sTOH WedIbIo MbI BOCHOb3OBaICB. fy 


om! . | 


| 1000 | ; Ta t 20 


G00 | "ikea meat 7 — 16 
\ 
ES a 4 ? 

| FECA ; 


200 2 
«ald SEARS 4S = ale a DS 


2 3 5 6 7 8 9. ROR 


HbIMu I. A. Satnepa u Bb. C. Hemopeura (?), BplOpaB calyyali, Korya aueK i 


HMCTOM CialiHocTH KpucTada. Pe3symbTaTbl STHX BLIUHCIeHHH MpuBeeHbl 
puc. 1. 3yecb kpuBan J nepefaeT Xo KoSPuUMeHTA NOPOWeHHA pH NOAH 
MpeHeOpexXeHHH BJIMAHHEM OTPaxKeHHA. Ona COOTBeTCTBYeT KPHBOH mpow 
ckaHua JJ, IpuBeqeHHO Ha puc. 3 padoTE (?). Kpupasa 2 puc. | coorsercrsy 
HCTHHHOMY MOPIOUleHH1O, BbIUHCIeHHOMy M0 (6), a KpHBax 3 ONpefemner AUCHE 
CHIO NOKa3aTeIA NpeOMJeHuA. 4 

Bpocaetca B raza He TOMbKO GOOMbUIOe KONHYeCTBeEHHOe pacxoxKeH 
B MOPIOWeHHH, BOCIIPOH3BOAHMOM KpuBbiMu / HU 2, HO H peskoe KaueCcTBeHE 
oTIMuHe O6eHxX KpHBbIX. B TO BpeMaA Kak [Be KpaiiHwe HHTeHCHBHBIe MOMO 
NOPJIOWeHHA Ha KPHBOM 2 OKa3bIBaIOTCA PacilelJCHHbIMH Ha [Ba KOMIMOHEHT 
Kpupas J  CoorBeTcTByloulad eli KpuBas J] paOorsi (2) He JaioT sTOro pacille 
JI€HHA, XOTA OHO AOM2KHO HMeTb MecTo. I’. A. Salinep u B. C. Henopent 
TaIHCb OOHAPYXUTb ero, OHAKO OHM YKAa3bIBalOT, 4TO NOMbITKH paspellll 
mouccy 3300—3600 cm—* nyTem npHMeHenua Oombulelt yucnepcun (mpHs 
LiF) 4 Menbuselt TomMMHEI OOpasia (10 2 w) He yBeHUaNUcE ycnexom. He yi 
JOCb TAKKE PaspeliMTb UH WoOMocy oKoNO 1 100—1200 cm}. Ora Heyaya NOMHOCT! 
OObACHAETCH CYMIECTBEHHBIM BAIMAHHEM OTPaxkeHHA, OCOOeCHHO 3aMeTHO pos 
JIAIOULHMCA B Tooce mormomjeHHA. Iloppiuenue ucnepcuu cneKkTpasbHe 
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jOopa HM yMeHbIeHHe TOJMHHbI COpasiia B paccMaTpuBaeMoM culyyae UH H0- 

MAbIX CMY IIPHHUMNHAIbHO He MOryT YJIYYWHTb pesysbTatT. TombKO coB- 
@PHOe UCMOMb3OBAHHE SKCHEPHMeHTAJIbHBIX JaHHbIX H UPHBeeHHbIX BBILLIe 
THOWCHHH MOSBOACT MPOW3BeCTH CTporHii yyeT NOTepb HA OTpaxkenne HU 
TPOHTb HCTHHHBI€ KPHBbIe NOPOWeHHA HM AUCHepcuH. 

)B (?) mpegckasbiBaetca, YTO MAKCHMYM OfHOli U3 HepaspellleHHbIX COCTaBUIAI0- 
K Toocer 1150 cm! qoumkeH Haxo_UuTECaA oKOO 1120 cm. Ha paccuntan- 
| HaMH KpHBOH 2 MOO%KeHNe TOTO MakcHMyMa coorTsercrByer 1105 cm ?, 
7). OTIMYaeTCA OT Mpefckasanuoro Ha 15 cm +. Jia paccmaTpuBaemoii oOnacTu 
GKTpa pacxoxJenve STO He TaK YX BeHKO, OHAKO He HCKIIOUeHA BO3MOX- 
}Tb, UTO Ha CaMOM JlesIe OHO elle MeHbILIEe. 

SakanwnBan U3IOXKeHHE NOJYYeHHbIX PesyJIbTATOB, HEOOXOUMO OTMeTHTD, 
| UHCJICHHbIC 3HAYeHHA TNoKasaTeeli MpeOMJIeHHA HW KOOd:PHIUMeHTOB I0- 
IWCHHA JI CMEKTPaJIbHbIX yYaCTKOB BOH3H 1150 nH 3450 cm! MoryT HecKOsb- 
GOTMMUATLCA OT JeCHCTBHTeIbHBIX. leo B TOM, UTO TpomycKaHuve HCceAOBaH- 
G0 B (*) OOpasija 3fecb O4eHb Maso, OSTOMY HaM ObWIO TpyAHO U3 pHc. 3 pa- 
‘bI (?) OllpeseuTb ero Cc HEOOXOAUMOli TOUHOCTHIO. Kpome Toro, mp c1a00M 
HYCKAaHHH 3aMeTHO pacTyT OWIHOKHM B ONpeseteHuH D (3); HMeHHO B pe3yJIb- 
€ MOJOOHBIX OMIHOOK AUCMepCHOHHad KpHBaA MOyUa TaKOl 3HauMTeJbHbIi 
#Max B oOsactTu 8,75 w. UTO we KaCaeTCA HCUC3HOBEHHA H30Ma KPHBOH 3 
10 4,5 , TO MOCIeqHee OOLACHACTCA OTCYTCTBHEM COOTBETCTBYIOMNI el MOMOCHI 
MeKTpe OTPaxkeHHA. ITO HHTepeCHOe ABJIEHHE, KaK CPaBeAIMBO yKa3bIBaeTcA 
(?), 3aCTYXKUBaeT JONOHHTeIbHOrO H3yUeHHA. 

‘IIpopepka Broporo BapuvaHTa y6equTembHO Mo_vepKuBaeT ero GoubIHeE 
3MOXKHOCTH. HeMeHbIIHMH BO3MOXHOCTAMH pacioslaraeT H NepBbli BapHaHyr. 
HakO HaHOoslee 3€MaHUHBBIM ABJIAeCTCA TPpeTHH BapHaHT, OCHOBaHHbIi Ha HC- 
Nb30BaHHH TOJIBKO HpOXOAULMX CBETOBbIX MYUKOB. Ja ero OCyMecTBJICHHA 
HOxoquMo u3sMepuTb LD yByx oOpasuoB pasJIMYHOH TOJIHHbI M peLIMTb 3aTeM 
“TeMy JBYX ypaBHeHHl Tuna (1). K comkameHHio, MocseqHAA TOUHO He pe- 
\eTCH, H MOSTOMY Heb3q u30eKATb COOTBETCTBYIONIMX UpHOmHxKeHH. Kak 
S0a3ATCA STH MpHONMKeHHA Ha TOUHOCTH MeTOJa, MOXKHO OTBETHTb TOJIbKO 
cule MIpoBeJeHUsA AONOMHHTEbHEIX HCCeqOBaHHli. WTO xe KacaeTCA TOUHOCTH 
YX IlepBbIX BapHaHTOB, TO OHA BCeleO 3aBHCHT OT TOUHOCTH H3MepeHHi 
; R umn R. 

PaccmotpeHublii MeTOX IPpHMeHUM JIA mOGOH OOmacTH cneKTpa. Mm Hemb3a 
Ib3OBATbCA TOJIbKO B CuIy4ae, CCH HEOOXOXMMO YUHTHIBATh HHTepepeHuHoH- 
Ie 9ddeKTHI. 

_Axtop sBbipaxkaer rayOokyo OmarogapHocth upod. A. A. IUInuuiop>Komy 
| HHTepec K paOoTe H OOcyxKeHHe ee pesyJIbTAaTOB. 


Kuesckuii rocyapcTBeHHbId YHHBepCHTeT Ilocrynuao 
um. T. I. UWesyenxo 9 IV 1956 
UMTUPOBAHHASA JIUTEPATYPA 
1M. Il. Jincuua, A. A. Wumaoscxuit, U3s. AH CCCP, cep. pus., 17, Ne 5, 


1953)') 2. A. Saimes, B. C. Henopeur, KOTO, 29, 8. 6 (12), 857 (1955). 
B. M. af ynanosckni, HI. Leu xu, Hes. AH CCCP, cep. pu3., Ne 3, 206 (1945). 
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Jloxaans Akxagemunu nayk CCCP 
1956. Tom 111, N 4 


A. H. MYPHH, B. J. HE®EJOB, B. H. BAPAHOBCKHH u J. K. MOMOB 


OBOrTAWJEHHE PA MOAKTHBHBIX V30TONOB HOJA, TEPMAHM} 
MbILIbAKA MW CYPbMbI, NOJIYUAEMbIX TO PEAKIMH (7,n 


(ITpedcmaeaeno akademuxom A. IT. Buxoepadosom 13 VII 1956) 


B nacrTosilem cooOmleHHH H3slarawoTcA pe3yJbTaTbl HEKOTOPbIX OTIbITOB fF) 
oOorallleHHlo payWOaKTHBHbIX H3O0TOMOB, MOJyYaeMbIX TIpH OOJyYeHHH paAj 
QJIEMEHTOB Y-KBaHTaMH Ha CHHXpoTpoHe @usuyeckoro uucTuTyTa AH CCC 


AKTHBHOCTB Tlepuoy, 


B HMl/MHH 


Coejynenne Peaxiua Metogz o6orauleHua 


oooralul. 


cdpakunu 
®axtop o6oramenua 


OuemeuT 
HCXOJH 
pacrBopa 
o6eH. 
dparunu 
Bpixon B % 


OKcTpakWuaA HOA 4e- 
THIPEXXJIOPHCTHIM yruie- 
PpOAOM v3 NOAKHCIeHHO- 
Tro pas6aBseHHo HNO, 
pacTBopa uofata KanHa|2600/2250} 340} 13 10% /13,7/13,4) 0,87 


J724(Cy uml) Jaa° 


Ge (C,H;)4Ge Gey; n)Ger® Axcopsiua HeopraHu- 
geckoro repMaHHaA 43 
pacTBopa oOJsly4eHHOrO 
(C.H;)4Ge B ZMOKCaHe 
Ha MDO2 575] 205} 370} 64 /10°— 104) 1,6/41,65} 1,4 


Sb} (C,H;),SbC1, Ancop6uua HeopraHHy- 
yecKOlH CYpbMbI Ha rHt- 
POOKHCH xpOMa H3 cnHp- 
'TOBOrO pacTBopa Obay- 
\WeHHOrO mpenapata 2730} 375}2355) 86 |10%— 104] 2,8/2,83] 1,8 


| 

Sb228(y,n)Sb1 | OKeTpakuwHa Heopra- 
HHYeCKOH CYPbMBbI 2 H 
HCl us adupnoro pac- 
TBOpa OO y4eHHOrO mpe- 
napata 530] 320] 235) 44 108 


As |(C,H;);AsCOOH| As7°(y,n)As?4 | Aycop6uua Heopranu- 
uecKOrO MbIIIIbaKa Ha 
ocaxe Al(OH),u3s coup- 
TOBOrO pacTBOpa Obuly- 
4eHHOrO Iipenapata 600} 430}. 160) 29 10° |17,3]17,8 


(C,H;),As Ancop6uua Heoprann- 
yeCKOrO MbIIIIbaKa Ha 
ocayKe Fe(OH),u3 cnup- 
TOBOrO pacTBopa OObuy- 
4eHHOrO lipenapata 478} 294) 174] 36 108 


OxcTpakllua Heopranu- 
yecKOrO MBILIbAKa U3 
adupHoro pacTropa o6- 
jJyueHHOrO mpenapata 
6 m HCl 537] 380] 152} 34 |103—104 


IIpumeuannua. 4. Mpupegenupe B Ta6nuue sHavenua bakTopos oGorameHuA H BLIXOZOB payHou30TO- 
NOB NpescTaBswT coool cpenHue pesyAbTATHI NATH XOpoWwO BOCIPOHSBORMMBIX ONbITOB. 2. B rpadax akTHB- 
HOCTH DPHBCAeHbl THIMYHbIC SHAYCHHA AKTHBHOCTH MpenapaTos. 
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ale6egesa (*). Cevenmsa peakunn(y, n) oObrHO HeBemMKH. Tak, HallpHMep, Ma- 


MjabHoe ceyenHe peakuuu Sb!* (y, n) Sb!? (Fy = 14,8 Mos) cocrapasert 
®) auub 0,362-10°°4 cm? npv HHTerpasbHOM ceyeHHu NopsyKa 2 M9B-6apu; 
Bipeakuuu As” (y, n) As’* uuterpanbHoe ceyeHne cocréBiner OKOWO 
@AsB-OapH; Ana peaxuuu J1? (y, n)J!2° ono pasHo ~2 Mop-6apu. Ta- 
goOpasom, nomyyenve mpenapaTos ¢ BbICOKOLi yJeNbHO! aKTHBHOCTBIO Tpe- 
| PaspaOorKH COOTBETCTBYIOMMX BapHaHTOB MeToJa Cunsapya — Uasmepca. 
H}EHOBAHHA B STON OOACTH BECbMa HEMHOPOYHCJICHHbI HW MpescTaBJIeHbl pa- 
imu (75). 

fomuMo mpenapatuBnoro unTepeca, payMoxumMuyeckoe u3yueHHe peakIHH 
) MoxeT ObITb CyIeCTBeHHBIM IPH H3yYeHHH XUMHM POpAYHX ATOMOB B 0O- 
4 BbICOKHX 9HEpruli, TaK KaK 9HeEPruA OTAAyH Mp peakunu (yY, nN) Ha Tp 
yee NOpAAKOB MpeBOCXOAUT 9HeEprHio NoOAayn pH peakwun (n, Y). 

Wii Heme OOoralleHHa HaMH B OOJIbIUMHCTBe CJIyYaeB TIPHMeHAJIUCh uIe- 
OpraHvueckve COeMHeHHA, paHee C YCMeXOM HCHOIb30BaHHble JIA O6O- 
PHA paHOaKTHBHbIX HM3OTONOB, NO yyaeMbIX M0 peakunu (n, y) (°). O6- 
Hue Mpelapatos MpousBoAuocb B TeyeHHve 48 4ac. TOPMO3HbIM H3yYeHHeM 
mporpona PMAH CCCP c makcuMasbHOol 9HeprHeli Y-KBaHTOB, paBHOit 
@Msp. Mumenn pacnowaranmuch 10 WHIMHApwyecKoli NOoBepXHocTH B 2 cM 
‘HyuKa H He MellaJIH MpOBeAeHHIO OCHOBHBIX pabor. Mcnomb30BasHCb JHIIb 
oOmeii HHTCHCHBHOCTH Ty¥Ka Y-KBaHTOB. 

MeUMaIbHO MOCTaBJCHHbI€ KOHTPOJIbHbIe OMbITb! WOKasaIH MpakTuyecKH 
(0e OTCYTCTBHe HeEHTpOHHOro toua B nyuke. IlomyyeHHble HaMH pe3syJIbTAaTbI 
HOoralleHHo MbILIbAKAa, CYPbMbI, repMaHHA H HOa mpHBeyeHb! B Tab. |. 
sJI@YeT OTMETHTb, YTO JJIHTeIbHOe OOYYeHHe MHIWeHeH MPHBOAUT K 3a- 
OMY pajlHal\HOHHO-XHMHYeCKOMY Pa3sJIOKeHHIO HCMOMb3YeMbIX COeEHHEHHH, 
/e@CTeCTBCHHO, NOHHKaeT COOTBeTCTBYIONIMe SakTopb! OOoramenuAa. Heoo- 
(MO TakxKe yKa3aTb Ha OOpa3s0BaHHhe pAJla KOPOTKOXKUBYDINX UpuMeceli, 
*KaIOULUX BbIepKUBATb. penapaTbl B TeyeHHe 36 ac. Nocse OOMYYeHUA 
BBINOJIHATH JOMOJHUTeEIbHbIC OUYMCTHTeJIbHbIe OMepalyu. 

SYHTaeM CBOHM IIPHATHBIM JOJITOM BbIPasHTb TyOOKy!o OaroapHocTh 
b. I]. A. Uepenxosy nu mpod. B. MH. lombyauckomy, a Taxxe I]. C. Bapanosy 
€HHbI€ COBETHI H MOMOMLb Tip OOyYeHHH Wpelaparos. . 


Paguespii unctuTyT uM. B. Tl. Xaonuna Ilocrynuo 
} AxayemunH HayK CCCP 2 VII 1955 
‘TeHHHrpaycKHH rocyapcTBeHHbIli YHUBepCHTeT 

um. A. A. )KqaHoBa 


IMTMPOBAHHAA JIMTEPATYPA 


'B. YW. Bexcuaep, Ycxoputenu atomybix yacrau, M3. AH CCCP, 1956. ? W. H. 
Pkas, P. R.'Carlson, J. E. Henderson, W. H. Moore, Phys. Rev., 58. 
1940). *D. Ch.Hoffman, Don S.Martin, J. Phys. Chem., 56, 1097 (1952), 
MMorinaga, D. J. Zaffarano, Phys. Rev., 98, 1422 (1954).. °J. Powli, 
mee, C. R., 240, 2226 (1955); 241, 197 (1955). ° A. H. My pun, B. J. Hepe- 


, COopx. IIpumenenve MeyeHbIx aToMoB B aHasuTHueckoi xumun, M39. AH CCCP, 1958, 
75; COopH. pa6or no pagnoxumuy, JITY, 1955. 


807 


Jloxaayn AkayeMunu Hayk GGCR 
1956. Tom 111, Ne 4 


B. ©. HO3J]PEB. u B. J. COBOJIEB 


M3MEPEHHE NOPIOWEHHA YJIbBTPA3BYKOBbIX BOJIH q 
B STMJIAWLETATE NO JIMHHM HACbILNEHHA HMITYJIbCHBIM | 
METOJIOM JBOMHOrO ®HKCHPOBAHHOrO PACCTOAHUA q 


' 
| 


Hav6ouee momHoe MpescTaBseHHe 00 OCOOeHHOCTAX CTPOeHHA KUAKOC 
WIM O Tpolleccax, MpOHMCXOAAMMX B HUX, Ha OCHOBE YJIbTpaakyCTH4UeCKHX 
MepeHHit yaeTCH COCTaBHTb B TOM cCuJIy¥ae, KOra W3MepeHHA OXBAaTHIBa 
peslakcalHOHHy!0 OOIacTb, AIA KOTOPOH xapi 
TePHbI JMCHepCHA HM @aHOMAJIbHOe MOTJOMIel 
yJIbTpa3sByKa. | 

Ilo uccmeqoBaHvIo akyCTHYeCKHX CBO 
*KUAKOCTeH, PeaKCHPpyIOWlM4X B IKCIephM 
TaJIbHO JOCTHXKHMbIX HHTepBalaX 4acTOT, | 
BeCTHO HecKONbKO padcr (},§). B mocaeyy 
spema A. M. CysTaHoBbIM H OHHM U3 aBTO} 
S9TOH CTaTbH (7) OOHapy2XeHbl HM UCCeMOE 
Ape OONaCTH pesakcalluu B STHMaleTaTe, Je 
mle B HHTepBasie “actor 3—30 Mri u Temme 
: Typ —40—+-40°. 

Vi3smMepeHua NOrsiOuleHuA B PpeuaKCHpyHl 
XKUJKOCTAX IPH TeMMepatTypax BbIMe TeMHe 
Typbl KMNeHHA OTCYTCTBYIOT. OqHaKO T1006 
H3MepeHHA BECbMa BaXKHbI JIA BbIACHeHHA TI] 
poOdbl peakcalHOHHOrO Mpoecca B KUAKOC 
Hamu cyeaH MepBblit mar B uccmeqoBak 
NOPIOWeHHA B PeaKCHPY!OUlHX RKUKOCTAX 
JIMHHM HaCbIIeHHA pH BbICOKHX JlaBJIeHHAd 
TeMllepaTypax. 

B xKauecTBe 9SKCIepHMeHTaIbHOrTO Me 
H8MepeHHA NOrIOWeHHA MPpHMeHeH HMIYJIbC 
Pre. 1 MeTOJ| HW MCIOIb30BaHa HMIYJIbCHaA yCTaHo: 
co3aHHaa B adopaTopuu MocKoscKoro of 


(ITpedcmaeaeno axademurom B. B. Illy aetixunem 29 XI 1955) 


\ 


N 
XK AW 
j po 


HOFO NearoruyecKOrO MHCTUTYTA TO, PYKOBOACTBOM OAHOFO U3 aBTOpOB 
HOH cTaTbyH (°, 4). 

Hamu pa3paOotana 4 MpuMeHeHa HOBad UMNYysbCHaA MeTOyUKa ise 
NOPIOWeHHA YIbTpasByKa, MeTOAUKAa ABOMHOrO (UKCHPOBaHHOrO paccTOAH 
NOSBOJIMBIUAA OXBaTHTb IWMPOKUM MHTepBasl TeMMepaTyp HW JaBmeHull U U3 
*KaTb TPyAHOCTeH B YCTPOlCTBe MeXaHH3Ma, MepeMematoulero pebieKTOp, I 
CoONOJeHHH aOcoJIOTHOM TepMeTHYHOCTH 9KCMepHMeHTambHoro cocy/a. | 
NOMIb3OBaHHaA MeTOAMKA ABJIAeTCH COYeTAHHeEM MeTOAHK TepemMeHHoro 
@UKCHpOBaHHOrO paccTOAHHA. 

Ksapuesaad miacTHuKa Q, 3aKpenseHHaa B KBapleqepxKatese (puc. 
MpeoOpasyxA SeKTpHYeCKHit MMMYJIbC B YbTPasByKOBOll, W3s1yuaeT B Halip 
JeHHM ABYX OTpaxarTevet O, u O,, OTCTOAIMLMX OT KBapla Ha pasHble paccTosH 

Ilocne orpaxkenua curHavbl BO3Bpaulalorca Ha KBapl| B Ppa3HbIe MOME! 
BPeMeHH HM OOYCNOBIMBAIOT Ha 9KpaHe OCHMIMOrpapba NMOABMeHHe AByX Wl 
CTPaHCTBeCHHO pa3J{eJICHHbIX HMIMYJIbCOB. 
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MacieT KoopPPuIMeHTa NOPMOMeHHA TpOHsBOAuTCH moO opmyvie 


a 


~ 20Allge ’ 


AA (1) 


AA — usMeHeHHe aMIJIMTYAbI 3ByKOBOrO JaBeHHA B ewHOenax; Al — 
OCTb AKYCTHYECKHX MyTel MMIMYIbCOB, OTPaxXeHHbIX OT TepBoro H BTOporo 


ToKaTese. 
‘ipa H3MepeHHAX TOPJIOULeEHHA B 
cTH, re HaOmMOaeTCA BbICOKOe 
HOWeHHe YJIbTpasByka, HMCHOJb- 
}Ha MMIyJIbCHad MeTOJUKAa OHO- 
MKCHpOBaHHOPo paccTosHHa, pas- 
pranHaa B. ©. SKopmesprm (°). 
M(poOubie H3MepeHHA NOTOMeHHA, 
BeeHHbIe MeTOJUKON JBOHHOTO 
i@CMpOBaHHOrO paccTOAHHA B H-Oy- 
BOM CIIHpTe B HHTepBase 0°—90° 


BEIM K XOpOeMy corsacHio c 
WAbIMH J[pyrvx MeToxos (°,’) u3Me- 
4a norionmenua. 
H5 KavecTBe H3MepUTeIbHOM KaMe- 
HaMH HCIOJIb30BaH CTaJIbHOH aB- 
MaB, pacCuHTaHHbIt Ha jaBJeHHe 
HAKa HECKOJIbKUX COT aTMOChHep U 
mepatypy Blue 300°. 
3MepeHHe NOPOULeHHA YJIbTpa- 


Ka B 9TUJlalleTaTe TipoBbeyeHO TO JIMHHH HaCbINleHHH Ha CeEMH UaCTOTAaX B 


feppane 5—15 Mru. 


Ha ocHope MOJIyYeHHEIX JaHHbIX yCTaHOBJeHa 3aBHCHMOCTb BeJMUMHbI 10- 
I€HHA OT TeMMepaTyppi u YacToTH! (pc. 2). Kak BUHO U3 pC. 2, BemM4HMHAa 


Puc. 3 


a/y? pe3KO YM€HbIIaeTCA C POCTOM YacTo- 
TH OT 5 0 9 Mri HW 3aTeM He3Ha4HTeJIbHO 
yMeHbINaeTCA IPH JabHelwiem pocte 
yacToTbl. CpaBHeHve HalllHX JaHHbIX Wa- 
CTOTHOH 3aBHCHMOCTH «/y? ¢ pesaKkca- 
ILHOHHOM TeOpHel MPHBOAUT K 3aksIOUe- 
HHO, 4TO HCCeAOBAaHHbIM HaMH HHTep- 
BaJl YaCTOT OXBaTbIBaeT OOsIaCTb, Tye 
HMeeT MECTO peslakcalluaA OObEMHOHM BAS- 
KOCTH, H O6slacTb, rye BeHuHHAa, «/v? 
IIPHOJH3HTeIbHO MOCTOAHHA. 

HaliyjenHaad HaMH YaCTOTHaA 3aBH- 
CHMOCTb H30bITOUHOrO TOrJIONeHHA Ha 
JWIMHY BOJIHbI (puc. 3) ycTaHaBJIMBaeT 
HasIMuHe pedakcalHOHHOrO mpolecca B 
9TusaleTaTe IPH TemMMepatTypax, OXBa- 
TbIBAIOWIHX HHTepBam 160—210°, are 
IOJTBepKAaeTCA HaMYHeM Ha KPHBbIxX 
APKO BbIpaxKeHHbIX MakcuMyMoB. Kak 
llOKa3bIBaeT Halll QKCIe€PpHMeHT, 9TOT 
powecc cOxXpaHsAeTcaA BIJIOTb JO KpH- 
THYECKOH TOUKH (°). 

IlouyueHHble B pesyJibTaTe u3Mepe- 
HHH JlaHHble MO MOFJIOWLeHHIO yJIbTpa- 


yKa JaJIH BOSMO?#KHOCTb PaCCUHTaTb XapakTepHCTHKH HalJjeHHoro pewlakcalu- 
HOrO Ipollecca. IIo MaKCHMYMaM Ha KPUBbIX H3ObITOUHOTO TMOPJIOWLeHHA Ha 
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2,12-10°8 cex. c pocrom Temmepatyppi or 160° fo 210°, umMea ToT xe MOpsp 
BeJIMYHHbI, YTO BPeMA peaKCalMM B yKCyCHOH KucwoTe (°). 


JWIMHY BOJHBI HalieHo BpeMaA peaKcalHH, KoTOpoe yObIBaeT OT 2,65-10% 


WH pelakcallud OQbeMHO BASKOCTH JOJDKHbI COMPOBOKMaTbCA AUCTEpPCh 
Tlociequaad CormacHO HalllwM pacueTaM MeJVJIeHHO BO3pacTaeT C POCTOM Tem) 
patyppr or 0,08 Jo 0,1%. 9To yKa3bIBaeT Ha TO, UTO B WIMPOKOM HHTepBase T 
nepatyp AUciepcus B 9THJalleTaTe MpakTHYeCKH He MeHAeTCH H HMeeT Mail 
BeIMYHHY B COrlacHH Cc pedakcalHOHHOH TeopveH. Xo U3MeHeHUA BeAMUL 
a/y2 © YaCTOTOM TAK2%Ke IPHBOJUT K 3aKJIOYCHHIO, YTO NOPOMeHHe yAbTpasBy) 
B 9THJalleTaTe KAYeCCTBEHHO CorsacyeTca Cc PeEHOMCHOJOrMYeCKON peslakcallnG 
HOH Teopvel. 7 
Uro kacaeTca MOJIeKyJIAp HOrO MeXaHH3Ma peslakCallMOHHOPO Npouecca B 3TH 
alleTaTe, TO, YYHTbIBaA COCTOAHHe BOIIpoOca, WaTb OKOHYATebHOe ero peLleH 
He IpeACTaBsJIAeTCA BOSMOXKHIM. OLHAKO, HCXOAA M3 Hal eHHbIX BbIMe Xap 
TeEPHCTHK, MOXKHO MpeANONORUTH, YTO peakCalMOHHbI MpOWecc B STHMAalletay 
CBA3aH C BO3OyKeHHeEM MOJIEKYJ, IPOMCXOJAWHM, Kak HM B Cylydae ¥ 
cycHoi KucOTHI (8), 6e3 H3MeHeHUA OObeMa. HaliqenHaa pH STOM Tpeqnon 
2KCHHH BeJIMUNHA SHEPPHH AKTHBALMH PesakCcalMOHHOrO Mpowecca HMeeT CpesHt 
3HayeHve 1,824 KKan/MOb, KOTOpOe 110 NopsAAKy OM3KO K BeJIM4HHe 
rH aKTHBalWW pewakcalMOHHOrO Mmpolecca B yKCyCHOH KHCcuOTe. 
[lia YTOWHEHHA MOJIEKYJIApHOrO MeXaHH3Ma pewaKcalHOHHOrO Mpowece} 
BOSHHKaIOulero TPH MpOXOKACHHH YJIbTPa3BYKOBbIX BOJIH B STHMallerTaTe, I 
Hall B3rJitjj, HeOOXOAHMO KOMIWICKCHOe U3y4¥eHHe YKa3aHHOrO Bellleces 
YJIbTpaakyCTHYeCKHMH HW CIeCKTPOCKOMHYeCKHMH MeTORamMH. Takue uccue) 
BaHHA B HaCTOALLee BPCMA MPOBOAATCA B Halle saOopaTopun. 


MockoBcKkui O61acTHOU : Tlocrynuao — 
neyarorHuecKHi MHCTHTYT 11 X1 1955) 


HWMTHMPOBAHHAA JIMTEPATYPA 


1H. fr. Muxaitaos, B. A. Conoppes, Yen. us. nayK, B. 1, Ne5 (195% 
7B. ® Hosapes,A. M.Cyatauos, JAH, 104, Ne6(1955). §B. ® Hosyzpe 
H. HW. Komxwn, JAH, 92, No'4, (1953). *B. © Hosapes, H. UW. Komkm 
B. ® AxKkosaes, JAH, 96, Ne 2 (1954). ° B. ® AkosBaes, Ilpumenenue yanrp 
aKYCTHKH K MccefoBanHuio BeusecTBa, B. 1, MOTIM, 1955. © B. ® Hosgzpes, B. ] 
Ctpemoycos, JAH, 96, Ne3 (1954). *T. M. JlIequesa, Jlucceptayua, MIY, 195 
§I.Lamb, I.M. Pinkerton, Proc. Roy. Soc.; A 199; 114 (1949); \°> 8) sae 
6o0meBs, Hucceprauna, MOIIM, 1955. 
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PH3HKA 


JI. M. KIAMOBCKHH, A. A. JYHHHA u M. HM. TOCTEBA 


JICCJIENOBAHHE HMOHHOM MPOBOJHMMOCTH KJ(T1)-®OCHOPOB 


(ITpedcmasaeno axademuxom A. &. Hoge 19 VII 1956)! 


13 comocTaBJIeHHA CBOMCTB YHCTHIX ILeJIOUHO-rasOHAHbIX KPHCTAaJWIOB H 
BETCTBYIOWUX TaJIJIHeBbIX Pocdopos Bonavomyu u Poccesb (') 3aks1OUMJIH, 
POJIb AKTHBATOPA JIA CaMOrO TIpollecca JIOMHHECHeHUHH HeCyIMeCTBeHHA. 
Ble COM MW 6e3 MOOaABOK aKTHBaTOpa IPH HH3KHX Temiepatypax (~77°K) 
JHOMHHECIHPYyIOT TO BOseHcTBHeM aOcopOupyembIx u3yyeHHli. Jia 
, KaK HM JIA OOBIMHbIX THINMUHbIX CPocdopoB, XapaKTepHO, YTO CMeKTpaJb- 
| XapaKTepHCTHKAa JIOMHHECHUCHUHH He 3aBHCHT OT 3HEPrHH BO3s6yKJalo- 
uss yyeHuA. OHH yNOTpeOAIOTCH B KavecTBe J[ETEKTOPOB B C¥YeTYHKAX pa- 
IKTHBHbIX H3JIyYeHHU, TaK KaK HMIYJIbC CLMHTHJJIAWHH B TAKUX KPHCTasaXx 
IHYUMBaeTCH UPOMOPUHOHAIbHO JHEPrHH HOHH3HPyIOMWIMX H3TyyeHHH (°). 
HBaTOp, CO3faBan CHCTeEMY SJIEKTPOHHO-AaKUelTOPHbIX YPOBHeH, JIMIUIb CTa- 
M3yeT IIpOlecc JOMHHECIeCHUMH, TaK KaK YMeHbINaeT BEPpOATHOCTh Oe3bl3- 
T@JIbHBIX PeKOMOHHAUHH QJIEKTPOHOB H JbIPOK B pellleTKe KPHCTaJa. 
‘lomumo Oe3bi3s1yyaTesIbHOH PEKOMOMHALHH JJIEKTPOHOB H JIbIPOK, B UHCTHIX 
jcTalaxX HMeroT MecTO oTOxuMHYecKHe Mpoueccpl. JloKa3saHo, YTO CKPpBI- 
us00paxxKenne B CepeOpAHO-rasIOHAHbIX COJINX BO3HHKaeT HOO Ha MOBepXx- 
MH KpucTassi0B, WH6O TO AucnoKauHsAM (°, +). OTH NOBepXHOCTH COCOOHEI 
AIH30BaTb oTosmekTpoHb!. IJoq BAHAHHeM BO3HHKAaIOULUX IPH 3TOM JIO- 
bHBIX PpaHeHTOB NOTeHWMadla NOABY2KHbIC KATHOHAI NepemellaloTcaA K Mec- 
| fOKaH3alu SJICKTPOHOB, Fe HeHTpaH3yIOTCA C BbIJeJIeHHeM ATOMOB 
Opa W UX KOJJOHAHBIX arperaToB. Powb cencuOuusaTOpOB, TaKHX Kak 
5, CBOJHTCH K TOMY, UTO OHH, BbIJeJIAACh IPCHMYIIECTBEHHO 110 J{MCJIOKa- 
iM, CJIyYKaT aKUeNTOPpaMH JIA bIPOK, IpelATCTBy!OT HX peKOMOMHALMU C 
KTPOHaMH HUJIH XMMHYECKOMY B3aHMOJeHCTBHIO aTOMOB MeTaJJla HW raJo- 
), BbIJIeIAIONLUXCA Ha MOBePXHOCTAX. 

euro moqo6uoe UMeeT MECTO H B IeOUHO-raJIOHAHbIX KPHCTaax. 3yecb, 
AKO, KPOMe 93JIEKTPOHHO-aKUeNTOPHbIX YpOBHeH, CBASAHHbIX C JHCIOKa- 
MH, CYUIECTBYICT H JIOKaJIbHbIC YPOBHH 3aXBaTa 9JIEKTPpOHOB BHYTPH pelleTKH 
uye F-WeHTpos. 

EcrecTBeHHO IpeANONOKUTH, YTO rlyOoKoe OXJaxKeHHe KPHCTAJIOB Pe3KO 
*KaeT PABHOBECHY1O KOHIUCHTpallHlo CTPYKTYPHBIX AepekToB. B cBasH c STHM 
HbIWaeTCA KOHICHTPalsA MOJBYKHbIX KATHOHOB B pellleTKe HW CKOPOCTb HX 
paunu. JipuxkKeHne Ke KATHOHOB HEOOXOJHMO JIA OCYMeCTBIEHHA POTOH3a 
Juctannax. IIpu sTHX yCOBHAX BaxKHYIO POb MpMoOpetaioT AUCMOKALMH 
-MeCTa JIOKaJIH3allHH 9JIEKTPOHOB H J[bIPOK H HX PeKOMOMHALMH C U3sy4e- 
M, T. @. Tpouecchl JOMHHeCHeHLAH. 

Kak lp @oromHse, Tak H Ip JMIOMMHeCHeCHUMM JOKaIM3alA 3IeKTPOHOB 
<OHTAKTHBIX IOBEPXHOCTAX CO3aeT BHYTPH KPHCTaJa MeCTHbIe rpaHeHTbI 
2HiMana. Ecau mpouspeyeHve KOHICHTpalMW MUTpHpPYIOWAX KaTHOHOB Ha 
TMlOJBYU2XKHOCTb MHOFO BBIIe IpOW3BeeHHA KOHICHTPalH MOJOKUTCJbUbIX 
\OK Ha HX MOJBHXKHOCTb, TO HMCIOT MECTO IIPeHMYIeCTBEHHO (OTOJHTHYe- 
€ TIPOMecchl, B MPOTHBONMOIOXKHOM culyyae MpeBaMpyeT JMOMMHECHEHIHS. 
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Ec BbicKa3aHHble 3fecb lUpesmomoxweHHa [MpaBHJIbHbl, TO aKTHBaT 
BYINeOUHO-PaOHAHbIX boctbopax, MOMHMO CMOCOOHOCTH CO3aBaTb B MOHOK 
cTaullaX MHKporereporeHHyl0 CTpykKTypy ¢ TvIyOOKMMH YPOBHAMH JlOKaJIM 
IMM 3JIEKTPOHOB (WIM JbIPOK), AOIWKEH OMHOBPeMCHHO MOMaBATS a 
MPOBOAMMOCTb, YTOObI BOCIPeMATCTBOBATb dotromusy*. Yxe aBHO U3BeCTH 
uTO BCAKOPO pOJla paspbIXJIeHHA KPUCTasa (ero NOMTOHH3alHA), CBA3aHHI 
¢ mlacTHueckoli JeopMalveli, a TakxKe C BBeEHHEM HEKOTOPbIX IIpUMeceH, Tl 
BOAAT K 3HaUHTeJIbHOMY YBeJIMYeH] 
KaTHOHHOH (CTpYKTYPHO-4YBCTBHTed, 
Hol) mpoBoqumocTn (°)**. OgHaKko 
3THX:@aKTOB BOBCe He CJlesyeT, 
BCAKadA MpHMeCb OOA3ATEIbHO JOM} 
IIPHBOAMTb K BO3pacTaHHIO HOH} 
IIpOBOJMMOCTH, Jake eCIH 3Ta 
MeCb BBbI3bIBaeT PasBHTHe MO3aHKH 
Kpuctasmax. B murepaType OTCyTCTB 
IOT KakHe-IHOO JaHHble 10 HCCJeQO#, 
HHIO BIIMAHHA AKTHBaTOpa Ha MOHH 
TIpOBosuMocTb docopos; Mexyy P 
9TH J[aHHbIe HMeJI Obl BaxKHOe 3HAdeH 
J\WIt TIOHMMaHA MeXaHusMa mpolece| 
JOMMHECHeHIHH mleOUHO-raslonyH 
cbocdopos. 

Jia U3MepeHHi dJIeKTPOMpOBOLH 
CTH ObIJIM U30paHbl YMCTbIC KPHCTadA 
KJ- u KJ(T1)-cdocdhopsi, BeripaujeHu 
3 pactwiaBa 10 MeTo,y Cree 
3 OyYeHHbIX OOPa3lOB BbIKaJIBIE 
JIMCb KYOHKH pa3MepoM ~0,5 cm?. 
IIPOTHBONOJOKHbIeE TrpaHh Kax] 
KPHCTaJ1a NOKPbIBa/IHCb TOHKHM CJIO 
KOJIJIOHAHOrO rpaduta, Ha KOTOpbIe 
TEM Haka bIBaJIMCh JJICKTPOJbI 43 I 
THHOBOM 2KecTH. OOpasell 3axKHMAJICA B KBapleBOM MpyXHHe C MOCKMMH T 
WeBLIMH TIOBEpXHOCTAMH HM HarpeBaJica B QICKTpONedH C TepMoperyATOpC 
TepmoctaTHpoBaHHe OCYIIeCTBIAOCb C TOUHOCTbIO -++5°. OeKTpPOMpoOBd 
HOCTb H3Mepslacb Ha TepeMeHHOM TOKe OT TreHepaTopa 3BYKOBOM 4acTO 
B 1000 rly NO MocTOBOM CxXeMe C TIOMONIbIO YCHJIMTeIA NMepeMeHHOrO ToKa. F 
Mps.KeHHe Ha sIeKTpOAax He NpeBbIuiato 10 B, Tak YTO OOpasell BO BPeMA H3N 
peHHi He MOF JOMOJIHHTeIbHO HarpeBaTbCa 3a C¥eT JKOYsIeBa Tela. 

PesyJIbTaTbl H3MepeHHH yeNbHOM JeCKTPOMPOBOAHOCTH B 3aBHCHMOCTH | 
TeMlepaTypbl MpeqcTaBeHbl Ha puc. | B morapHdMuyecKUX KOOp]UHATE 
Kpusaa 1 orpaxaeT 9KCMepHMeHTaJIbHble JaHHble, MOMyYeHHbIe JIA YHCT 
KJ. Ouw mpakTuyeckH COBMaaloT C pesysbTaTaMu H3MepeHuli Tecbeneaa 
Tloj;HamMM JaHHbIM, CoOcTBeHHad NpoBo_umoctb KJ pasna | 


¢ = 1,5-10° exp (—38940/kT) a/s-cm, 


ale 


a B CIPyKTYPHO-4YBCTBUTeJIbHOM YacTH 
¢ = 3,68exp(—15576/kT) a/s-c. 


IlynktupHas upsmaa 2 ua puc. | aBanercs sKcTpanouAuHeli coOcTBeHH 
MPpOBOAMMOCTH KPHCTaJa B OOacTb Oomee HU3KHX Temnepatyp. Takaa 9uIel 


* OTO YCNOBHe ABJIAeTCH HEOOXOAHMBIM cenCTBHeEM PaSBHBaeMbIX HaMH lpescTaByeHnH) 
CTPpyKType STHX (pocipopoB H MexaHH3Me sOMHHecHeHIMH (5). 

He iNenouno-ranonquble KPHCTaJIbI IPH Temnepatypax HaxKe 400—500° C o6azator y 
MOJAPHOH KATHOHHOM MpoBoyxumocrsio (8) 
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SOMPOBOAHOCTh COOTBETCTBOBAaNA Obl «HeabHOMY» KpUcTaJWLy, Ccosep2Kamemy 
{OJIBKO PaBHOBECHbI€ CTPyKTYPHbIe ePekTbl, HMeloulMe TepMOMHaMMyeCKy1o 
IpHposy. ‘ 
Kpusas 3 u3s06paxaer mposogumocth KJ(T|)-ocdopa c 0,01 Bec. % TIJ 
8B pacnape). B Hu3KoTeMnepaTypHOli BeTBH HaOJlOJaeTCs 3HAYHTebHOe YMeHb- 
diene lposoqumocru. Kpupaa 3 mourn copnajaer c npsamoit 2, xapakrepnsyio- 
Wel «ea bubli» KpucTai. BeicokKoremnepatypHas YacTb KpHBOli UMeeT IIpH- 
DIM3UTeCJIbHO TOT Ke HAKJIOH, KaK H JIA UncToro KJ, Ho HecKONbKO MeHbUIHe 
HAYCHHA SJIEKTPOMPOBOAHOCTH. OHAKO H3 STOFOvOTKJIOHCHUA HeIb3a JedaTb 
aKHe-JIHOO KOJINYeCTBEHHBIe BbIBONbI, TAK KaK MO TeMMepaTypHOil WIKaJIe Ta- 
«Me H3MCHCHHA COOTBETCTBYIOT PasHOCTH B TeMMepaType Ha 6,5°, T. e. MOUTH He 
BBIXONAT 3a [peeJbl BOSMOXKHBIX TMOPpeuIHOCTel OMBITOB. 
Alia KJ(T1)-pocopa c qo6aBKoii 0,1 Bec. % TIJ (kpuBaa 4) crpyKTypHo- 
4JYBCTBHTeJIbHad MPOBOJMMOCTb HECKOJIbKO BO3pacTaeT, HO BCe %XKe oOcTaeTca 
BHAUHTeIbHO HWKE BeJIMYHH, COOTBETCTBYIOWMX UMCTOMy OOpasily. 
_ Kpusas 5 Xapaxtepusyer mpopogumoctp K.(T1)-cboctbopa c BbICOKHM Cco- 
ep2kannem axTuBatopa (10 Bec. % TIJ). B 9Tom cayuae 3neKTpONpOBOAHOCTh 
spuctanaa 3HaYHTeJIbHO BOSpacTaeT KaK BCTPYKTYPHO-YYBCTBUTEIbHOL YacTH, 
fak WH B OOAaCTH COOcTBeHHOM NpOBOAMMOCTH H CTaHOBHTCaA Oomee BbICOKO 
CpaBHeHHH C 4HeTbIM KpHcTa0oM KJ. BnowHe BepoxTHO, 4TO MOBBILIeHHe 
SIPYKTYPHO-YYBCTBHTEbHOH MPOBOAHMOCTH OOA3aHO NOABJICEHHIO Ha M@XKKpH- 
WaJJIMYeCKHX MOBEPXHOCTAX MOJHMONeKYJIApHEIX cmoeB TIJ. B stom docdo- 
ye IPH BbICOKHX TeMMepaTypax HaOwIOfaeTCA WCMapeHHe aKTMBaTOpa, B TO 
3peMA Kak IPH MaJIbIX ero JO3HPOBKaX, Jake MIpH HarpeBaHHH B BaKYYMe, 
T1J ne orgenserca. Bospacranue coOcTBeHHOM MpOBOAMMOCTH 9TOrO OOpasila 
3 CPaBHeEHHH C YHCTBIM KPHCTAaJJIOM, TOBHAHMOMY, MOXHO OObACHHTb yBeJH- 
JeHveM MapamerpoB pemerKH Ha 2,5%. 
PesybTaTbI HCCeEAOBAHHH MO3BONAIOT CeaTb CJeLyIoulwe BbIBOJBI: 
1. IIpu qoOaBkax HeOOJIbUIMX KOJIHYeCTB aKTHBaTopa TlJ cTpyKTypHo- 
TYBCTBUTeJIbHaA MpOBOAUMOCTb KpHcTados KJ pesko yMenbunaetca. Ilo pe- 
3VJIbTaTaM 3TO PaBHOCHJIbHO TulyOOKOMY OXJIaxKJeCHHIO YHCTbIX KPHCTAaJJOB. 
3HAYHTebHOe MaseHHe KATHOHHOM MpOBOAHMOCTH YMeHbiWUaeT: BbIXOA Mpowec- 
OB (OTOH3a H YBeJHUNBaeT SPPeEKTHBHOCTh JIOMHHECICHUMH, T. €. BBeeHHe 
AKTHBAaTOPAa CMeLaeT PPaHHI[bl TYWICHHA JOMMHeCHeCHUMH KpHucTasJa B OOaCTb 
Dolee BbICOKHX TeMIlepatyp. 
2. Ilpucytcrsve akTuBaTopa B KpUcTasuie He H3MeHAeCT CYLIECTBeEHHBIM O0- 
)430M PABHOBECHOM KOHICHTPalHH CTPYKTYPHbIX AePeKTOB HW UX MOABMAKHOCTH, 
IOCKOJIbKy COOCTBEHHadA MpPpOBOAMMOCTb KPHCTaJI0B C HeOO/IbuIMMH 00aB- 
<aMM AKTHBaTOpa OCTaeTCA B CpaBHeEHHH C YMCTbIM KPHCTaJIOB l[pakTHYeCKH 
Heu3MeHHoli. OfHako 9Tu AebeKTbI (BaKAaHTHbIe KATHOHHbIC HM AHHOHHBIe y3JIbI), 
Kak YpOBHHM JIOKaIH3alH4H JbIPOK HW 3CKTPOHOB, CTaHOBATCA B cpoctpope MeHee 
CTOHUMBbIMH BCJIeACTBHe HasIM4HA Oovee ryOOKUX 93JIEKTPOHHO-aKUelTOp HbIx 
ypopHeli (°) (3ano0pHbIX C0eB Ha KOHTAKTHbIX MOBepXHOCTAX). 
| 3. TipH 3HauHTebHbIX KOHIeHTpauuAX aKTHBaTOpa HOHHAA MPOBOAMMOCTb 
|KPHCTaOB pesKO Bo3pacTaeT, OCOOeHHO B CTPYKTYPHO-YYBCTBATeEbHOM OO- 
macru. IIpu stom nacrymaeT KOHMeHTpauMOHHoe TYWeHHe (AA JOMUHeCIeH- 
4M C MakKCHMyMoM mosiocbi B KJ(T!)—npu 410 Mu), Koropoe MOXxKHO OObACHHT 
Bospactaromleli pomblo tboroxuMuYecKUX Mpoueccos. [lopu{uMomy, Temmepa- 
TYpHOe HW KOHIEHTpalMOHHOe TYIIEHHE JIOMHHECIEHILMM CBASAHO C KaTHOHHOU 
HPpOBOAUMOCTbIO, KOTOPpad KOHKYPHpyeT C JbIPOUHOH. 
4, HeakTupupopanible KpHCTa/JIbl pH HH3KHX TeMMepaTypax mpuodpe- 
aroT CBOMCTBa THMMUYHBIX docPopow M0 TOM %we NpPHIHHe — BCMeACTBUE Nale- 
WA HOHHOM mpoBosqumocTH. Mx mioMMHeCILeHLMA CTAHOBHTCA BOSMOAHON, CCH 
3 peaJIbHOM KPHCTaJWI€ HMeIOTCH KOHTAKTHbI€ MOBEPXHOCTH C Oomee HIM MeHee 
MIYOOKUMHM YpOBHAMUM JIOKaJIH3allMH 9JIEKTPOHOB M AbIPOK, Pe OHM H 6e3 aK- 
THBaTOpa CMOCOOHbI PeKOMOMHUPOBaTb C Hi3JlydeHHeM. 

5. YcTaHoOBJIeHHble 3aKOHOMepHOCTH KOCBeEHHO MOATBepxKaloT IpeAcTaB- 
CHUA O MeXAHH3Me JIOMHHeCICHUMM, MOCTpOeHHble Ha yyeTe MUKPOreTeporeH- 
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HOM CTpyKTYpbl ocbopow HW ABOAKOM paclipefeseHHH aKTHBaTOpa B MUX. 
UCCeAOBAHHH CBOLMCTB THIMUHbIXPOCPopos cileLyeT yUUTHIBATh Kak IEKTPOH 
bIPOUHY10, TaK M HOHHY!O IpOBOJMMOCTb. 

‘\ 


Bcecoro3Hbli HHCTHTYT Tlocrynuao 
MUHepabHOrO CbIpbA 6 VI 195 


UMTHMPOBAHHAA JIMTEPATYPA 


11, Bonanomi,I. Rossel, Helv. Phys. Acta, 25, Nt 7, 725 (1952). R. Swa 
Ann. Rev. Nucl. Sci., 3, 111 (1954). 3H. Mort, IT. Pepuu, Onexrpounpie mpone 
B-HOHHBIX kKpuctannax, UJI, 1950. 41. Mitchell, Zs. Phys, 158, Ne 3/4, 381 (19, 
5 Jl. Wl amospceku ii, OntuKka u cnextpockonuas, 1, B. 3, 407 (1956). ° P. M. Ba pp 
Tlubbysua B TBepgpix Tenax, VWJI, 1948. 7 W.Lehfeldt, Zs. Phys., 85, 717 (19 
8W. Runciman, E. Steward, Proc. Phys. Soc., A, 66, 484 (1953). ® JI. Ulam 
ec Kui, J. Poquouosa, JAH, 92, 939 (1953). 
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Jornsayn Akawemun nayx CCCP 
1956. Tom 111, N 4 


PH3BHKA 


M. MW. WAXTMNAPOHOB ; 
K TEOPHH NOJIAPH3AWHH JHIJIEKTPHKOB 
(ITpedcmasreno akademuxom B. B. Llyaetixunem 30 VI 1956) 


H paccMorpum MaKPOCKONMYeCKHH cibepHyecKHH OOpasell yudseKTpuka A 
i 

iN = >} N; Moweky KommoHeHToB 1,2,...,%, 3aHHMaIOIHMi o6bem V u 
. i=1 

imenen bt B BakyyM. Bue oOpasia MMeeTCA HEKOTOPOe pacipesemenue 
MOJBUKHDIX S3apAJOB, CO3alOWlNX MPH OTCYTCTBHH OOpasua Move E,. Hoy 
licTBHueM nova Ey B OOpasiie HHAYUNPyercaA sleKTpHYecKu MoMesnT Mp, =%nEp. 
AKPOCKONMYeCKaA NOJIAPHSYeMOCTb OOpasla &, MOKeT ObITh NpecTaBsena 
BHJ€ CYMMBI Om = Om + Gm, THC %m—YaCTbh MOMApH3yemoctu, oOycmoOBNeH- 
if BJIMAHHEM MOBEPXHOCTH JM9JIEKTpHKa; “° He 3aBMCHT OT BJHAHMA M0- 
pxHoctu. Bsipeyem ypaBHeHHsA, NO3BOJIAIOWHe pacCuHTaTb ao Ha Ha OC- 
BaHHH SKCIMePHMeHTaJIbHbIX JaHHbIX O JHIIEKTPpHYeCKOH MpoHHaemMocTu 


ileKTpHka A. 
4° WH a” MOXKHO pasjeJIMTb Ha HHAYKUMOHHYIO M OpHeHTalMOHHytO COCTaB- 


TOuHe: 

c € Cc 

%m = (%m)op + (%m) au» (1) 

I aot Tl ’ 

Xm = (%m)op ++ (Sadun (2) 
OpveHTallHOHHbIe COCTAaBJIAIOWHe CBASAHbI C HaJIMUMeM JMNOJeH B MoOVIe- 
aX HeKOTOPbIX 43 KOMMOHEHTOB AHaIeKTpHKa. MajyKWHouHbIe COCTaBJIAIO- 
ae OOYCJIOBJICHbI 3JIEKTPOHHOH HW aTOMHOM MOJAPHSyeMOCTbIN MOVIEKY J. 


IeKTpocTaTHyeckuHi pacuerT (1) MpHBOAUT K CuIeAyIollemy OOuleMy BbIpaxKe- 
{10 MaKpOCKONHMYeCKOH NosApHsyemocTu ciepuyecKkoro oOpasisa: 


3 \/e— 
an = a, + 08, = (F5)(E)Y, 6) 


e ¢— J\MaIeKTpHyecKad MpOHMUaemocTb BellecTBa A B CTaTH¥ecKOM Tove. 
Apyroli cropoubl, craTHcTHYecKHe pacyeTbl WIA MOCTaTOUHO OOUIeH Movie- 
TIAPHOH Moje uaeKTpHKa (7 *) NOKasbIBaloT, TO 


M2 
f 3 al 3 a! Ms 
pe S| —— 4 
Clee Gere Oma are (4) 
@ & — JHU9VIeEKTpHuecKad MpoHuuaemocTh A mpH BbICOKMX YacToTax; Ms — 
yacTb NOJIHOrO 9uIeKTpHyecKoro MOMeHTa M,,, KoTOpasd CBa3aHa C Ollpe- 
WeuHOli KOMUrypallveli MOJIeKYJI HM Mp 3afqaHHOM KOH(HTypauMu He 3aBH- 
T of BHelHero moma E,. Ilpu Bproye ypaBHenua (4) lpeqnouaraetcs, 
0 JM2/IeKTpH4ecKOrO HaCbINleHHA HeT. 
Ws ypapuenun (1) — (4) caenyer: 
2 
Cc Tl Ss 
(%m)op + (%m)op= 3RT (5) 


: (25 )ou+ (#daw = (25) (IV. (6) 


CormacHo’ (2) -M, MOKHO peqcraBuTb B Bue cymMMBI: M,; = M+ 
rye My yuuTprBaer BMAHMe MoBepxHoctTu wapa. Ecam Opi cbepuyeckul 0 
sell WuaiekTpuka, A ObiI OKpy2KeH cpefoli OecKOHeYHOH MpoTsA%KeHHO 
cocTosileli H3 Toro 2%e camoro yusmekTpuka A, TO Mn Oplo Obl pa 
Hyw0. I[lostomy 


oe te 

(%m)op = ET? 

rye M—o2eKTpHyecKHit MOMeHT IIpOv3BOAbHO sayaHHOH KoNurypalun | 
jleKya cipepuyeckoro o6pasia quasmeKTpuka A, ecm sTOT OOpasel Norpya 


B O€CKOHEYHO MpoOTAxKeHHYIO cpegy, cocTosmlyio u3 A. 
Ilo onpeyemeHuto: 


eds 
M; = 9) D) bis 


i=1 j=1 - 


ij — AMMObHbI MOMeHT MoseKysbI (/j) B OTCyTCTBHe Noma Eo. jj BKJHO" 
B ceOA MOMCHT, HHAYUMPpOBaHHOH BCeMH J\pyrMMH MOJIeKyJaMH JM9JIeKTpH! 
H 3aBMCHT He TOJIbKO OT MOJIOXKeCHHA WH OPHEHTAUMH MOeKyJIbI (fj), HO H 
NONOKeHHA UM OPHeHTaUM Apyrux Mosieky OOpasija. Tlomb3sysacb (8), MONyaa 


= ps 2 (eiM) oo x 2 (1417 (Ms) & i), 


rye <M,>,,, €CTb cTarucTuyeckoe cpequee 3HayeHHe Momenta M, oOpa 
B BaKyyMe IIpH ycJIOBMH cuKcalwH p;;. SameHa M, Ha <Ms>,,; O3Hat 


oTKa3 OT yueta dbuyKTyauuH Ms: Ecum fomycrutb, 4TO Janbuero OpHeH 
WHOHHOTO NopsayKa B OOpasue HeT HM pasMepbI OOpa3ua BeJIMKH MO CpaBHeH 
€ paCCTOAHHAMH, IIpH KOTOPbIX KOPpeJIAWHA MexX]-y OPHeHTalHAMH MoOWIe 
urpaeT 3aMeTHY1O POJlb, TO (JIYKTYaUHOHHbIe H3mMeiieHHA M, MoxHO-He Off 
HHMaTb BO BHHMaHHe. IIpu 9THX ycuOoBHAX (7 *) 


<Ms> yj; — (=) (4) Ma 57> C 


rye <M>,,, O6osHadaeT craTucTHuecKoe cpeqHee Momenta M o6pasia, OKj) 
XKEHHOFO JM9IeKTpHKOM A, MpH PuKcHpoBaHHoM p;;. M3 (9) wu (10) caegy 


Da 2 3 3e AA? 
M = (5) (sega) C 
Tloqetanoska (11) u (7) B (5) qaer 


2(e—1)2 ME a 


(%m)op as ~ “(e+2) (2e+1) 3kT * 


Ilo ypapuenuio Kaay3suyca — Mocorru: 


c bea 3 e—1 
din = DN = (5) (EV, ( 
| 
ye a; —CpeANAA MOJIAPU3yeMOCTb MoweKyI Bua 7. CpaBHenue (3) u (1 
NOKASbIBAeT, FTO JIA BeWleCTB, NOAYMHAIOUIMXCA ypaBHeHuio Knaysuyca | 
Mocorru, a" =0. Ypasuenve (13), Kak u3pecruo, WIMPOKO TIPHMeHHMO- 
AMSNCKTPHKAaM B BbICOKOYACTOTHEIX NOMAX (ypaBHeHHe Jlopertn — Jlopen: 

Ilosromy (cM. ypaBHeHve (6)) umeem: 


(Ona) ae a0 ( | 


c es ma % 3 ea 
(2m) = Da Ni = Geer, Gao V. ( 
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_Tonpsyscp (4), (7), (11) u (13), Haxogum oS, 


Cl yee. 3 /2e + €,, e—{ « 3 
| a Aces Genals Us, 
Boutaa (16) us (3), nomyuaem 


(tired P(e) yy 
eG FEL Y Be MQ 
_ Cpapuuspas (17) u (12) mu yuurprpas (14), umeem 


c WB _V (€—®,) (26 +1) | 
(mon = se = ae (7-4) be 


but 
Lyn = 


IIpumem Tenepb, yro B oObeme V coyepxxuTca ogqua rpaMM-MoveKysia 
puekTpuka A, Tr. e. V=Vy=m/p. 


Bseyem senuunny P = 4/3xa;,. Cormacno (16) Monekyaspnasa NOJIApH3a- 


P pasua: 
sail 2e + ¢,, 
dod ace} Gad a ee 


_YpapHenve (19) MosBomser BBIMHCIHTb MOJIeKYJIApHY!O ModApHsau1o 
WIAPHBIX MH HeMOJAPHbIX [M3JIEKTPHKOB, He MMeIOULMX JaJibHero opHenTa- 
(OHHOrO MopaAyKa. TeM CaMbIM CTaHOBHTCA BO3MOXKHBIM pacuer P JIA Be- 
3CTB, He MOQUMHAIOWMXCA ypaBHenuio Ksaysuyca — Mocotru (3a ucKsmoue- 
{€M CerHeTOIJIEKTPHKOB). 

Ecam yvoekTpuk A HellosapeH, TO ¢= HW ypaBHeHHe (19) nepexoyqur 
M3BecTHY!O (popMyJly : 


e—1m 


pie ee) 
35 (20) 
| B TlOJIAX BbICOKOH YacTOTbI P CTAHOBHTCH PaBHbIM MOJI€Ky JIA pHOU pedpak- 


m R. 
V3 (18) creqyer, uro OpHeHTalHOHHaA YaCTb MOJeKYJAPHOM NowApusa- 
M Pop paBya: 


_ [to \f 241 _ 4x2 
Pop = (22) (245) Vu =. (21) 


Bce mouekyabt Bua i apriori paBHouenHpl. Ilosromy M?® moxuo mpej- 
AaBHTb B BHjle CYMMBI: 


M? = >) Nip? (22) 
i=1 
Tlomp3yscb (15), (18) u (22), nomyaaem ry 
4 — wi 
P= “2 Ng Dixie + ar), (23) 


e N4—uncno Aporaypo; x; — KOHIeHTpaluA MOJIeKYJI i B MOJIBHBIX JOIAX, 
Tipene6pexem KopoTKojelicTByIOWlHMU CHJaMH WM SHEprvelt B3aMMOeHCTBHA 
KAY NOMAPHbIMA MOJeKYNAaMH. OTO AOMyCTHMO JIA PaspA2KeHHBIX TNOJIAp- 
IX Ta30B HM pa3BeJeCHHLIX PaCTBOPOB MIOJIAPHBbIX BelUleCTB B HeHOMAPHBIX 
icTBoputTenax. Torga p?>p2, esa, HM ypaBHenHe (23) nmepexogquT B H3- 
2THOe ypaBHenue J[eOaa. 


- MocxosckHli rocysapcTBeHHbl YHHBepCuTeT Tlocrynuso 
| um. M. B. Jlomonocosa 25 VI 1956 


: I[MTHPOBAHHAS JIMTEPATYPA 


ag C. J. F. Béttcher, Theory of Electric Polarisation, Amsterdam, 1952. ? J. G. 
/rkwood, J. Chem. Phys., 7, 9i1 (1939). ? F. E. Harris, B. J. Alder, J. Chem. 
ys., 21, 1031 (1953). 4 F. E. Harris,J. Chem. Phys., 23, 1663 (1955). 
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Jloxxayp Ankagemuu nayr CCCP 
1956. Tom 111, Ne 4 


ms 7 TEXHHYECKAA PH3H 


Axagemux T. B. KYPJIOMOB u M. JI. MEPKAC 


O 3AKAJIKE HEJIETHPOBAHHOTO BESYIJIEPOAMCTOFO DKEJIES 


Vimerouueca SKCHepHMeHTAaJIbHble JaHHble MOKAa3bIBalOT, YTO YHCTOe 
e30 OObIWHO.He yaeTCA 3aKkaJUTb, T. €. Make pH ObICTPOM OXJaxKAeHMH Y- 
He ylaeTcA TepeoxsaquTb AO MapTeHCHTHOM TOUKH. SapoAbIWIM «-dasbl 
3HHKaloT B OG6slacTH TeMmepatyp 700—800°, uw pocT KpHcTaJIOB «-casbl 11) 
HCXOAUT «HOpMasIbHbIM» TyTem (1, 2). MapTeHcHTHOe Y—>a-lIpeBpalleHHe 
le3a MOXKET MpPOUSOUTH MHUIb B TOM Cyyae, ECM OyAeT MOaBeHO Y—a-1 
BpallleHve B yKa3aHHOU O6sacTH TeMnepatyp. Kak U3BeCTHO, 9TO MerKO JOC 
raeTcA B 2%Keslese, JIerHpOBaHHOM XpOMOM, MapraHIeM WIM HuKeJem (? *), 6 
TroqapaA MOHWXKeHHIO TOABHXKHOCTH aTOMOB. 

Hamm uccieqoBaHuA KPHCTaIMYeCKOH CTPYKTYpbl MPOCTbIX MaJOyrues 
ucTbIx craseli (°, *) noKasamu, ITO cTanu, cofepxKamue 0,05—0,15% C, mow 
3aKaJINTb pe3kHM OXJIaxKeHHem (pactBop NaOH B Boge mp 0°) mur B cay" 
Harpepa To 3akaKy Ao Temnepatyp 1000° u Bele. SakaneHHad TaKMM O6j 
30M cTamb c 0,1% C umeeT TBepfocTb, paBHyto 36—38 Re. 

Tipu ‘o6bruHbIx TemmepaTypax 3aKkamKu (Ac, +30—50°C) yraepogucr 
CTaiu, cofepxamue 0,1% HW MeHee yriepofa, He 3aKaMBaloTCA. STO Jer 
O6HapyXMBaeTCA MO TBEPAOCTH HM BEIMYMHE PaSMbITOCTH JIMHHM Ha peHtre 
rpamMax. HeoOxoquMocTb 3HauHTebHOrO IpeABapHTeJIbHOrO TeperpeBa Ma. 
YIJIEPpOAMCTHIX CTaseH QA NOMYYEHHA 3akaJIeEHHOrO COCTOAHHA MOXKHO OG 
ACHHTb, HCXOAA H3 MaHHbIX paOoT 10 H3yyeHHIO CaMOqupy3sun u Audpys 
B Y-*Keese H aycrenute ‘(‘, §). 

OTH UcceoBaHHA MOKa3aH, YTO B OOMacTU TemMepaTyp HuxKe 1100° Ko3 
(ulveHTHI camoquddbysuu u Auddpy3suu B y-c:base HMeIOT AHOMAJIbHO BbICORI 
3HauveHua. II]pH sTom OTKOHeEHHe HaOsOMaeMbIX KOSPPHUHEHTOB AUdpyst 
OT 3HaYeHHH, BbITeKAaIOMMX H3 TeMNepaTypHOM 3aBHCHMOCTH, HalieHHOH J 
oduactu 1100—1300°, tem Oompmie, YeMm HHxKe TemnepatTypa. Bpwio moKa3at 
(7), YrO STO NOBbIIMeHHe CKOpocTH Auppy3HOHHbIX MepeMelleHHH aTOMOB a 
800—1100° o6ycnoBmuBaeTcH HapylleHHeM I1paBHJIbHOCTH KPHCTaM4eCK 
CTpyKTYPbIl BHYTPH 3epeH ayCTeHHTa (BHYTPH3epeHHble NOBEPXHOCTH pasye 
MCKa@XKCHUA pelleTKH), BOSHHKaIOMIMM B pesyJbTaTe :ba3s0Bbix MpepBpalleH 
(ayCTeHHT = MapTeHCHT, Y = %, ‘ayCTeHUT => Mepsnut). 

MoxHO JyMaTb, YTO HEBOSMOXKHOCTH 3aKaIKH MasOyreposUcTou cram 
Temuepatyp Acs + 50°, T. €. HeEBOSMOMKHOCTh 3aep2KaTb OOpasoBanue U pd 
3apOfbllleH oa-(Pasbl BbILWe MapTeHCHTHOM TOUKH, OOYCOBIMBaeTCA HasHUH 
HapylweHHM KpHCTaMMMYeCKOM CTPyKTYPbI AYCTeHUTAa H, KaK CJIeCTBHe, BBI 
KOH MOJBMXKHOCTH aTomMos. Harpes jo 1000° u Bpllue, IpHBO_AMM kK aa 
30BaHHIO CTPYKTYypbI, Oomee ONU3KOH K PaBHOBeCHOM, H K YMeHbIMeHHIO 1G 
BYWKHOCTH aATOMOB, BbISbIBAeT MOHMKEHHE CKOPOCTH OOpas0BaHua «a-pai 
B BepXHeli OOaCTH TemMepaTyp NpeBpallleHuaA HM OOycCMOBJMBAeT BOSMOKHO 
MepeoxaxeHHA ayCTeHHTa JO OOjacTH MapTeHCHTHOrO IpeBpamenua. Ec. 
Takoe [pecTaBJIeHHe MpaBMJIbHO, TO MOMKHO ObWIO OKUMAaTb, TO UW J 
MHCTOFO *KeMe3a CHOCOOHOCTh K 3aKaJIKe OMKHA NOBbIIMATbCA pu yBeAHYeHE 
Temnepatypbi HarpeBa. 13 WaHHbIx No camoqudpysuu u Audbpysuu cneqye 
5TO TeMiepaTypbl HarpeBa WetecooOpasHo nA TOM Wemu Opaty Berme 1100 
T. €. B OOaCTH, B KOTOPOH 3aBUCHMOCTb KospuuNenta Aubpbysuu oT Temiept 
TYPbl HMeeT HOPMAJIbHbIM XO. | 

MatepwaJioM JWIst HCCeOBAHUA CJy2KUNO %XKeNeso ceyrtoulero XUMHG 
ckoro. cocraBa: 0,01% C; 0,05% Mn; 0,02% Si; 0,008% P; 0,03% 
0,041% Og; 0,009% . N.; 0,004% Hy. sa | 
818 | 


Spa3loB mpousBoyunach B 10% pacrpope NaOH B Boje upu 5°. 

Oulenka, cocrosuus xxee3a TMoce PpasIMYHOH OOpasoTKM mpousBOsUMach 
HOMOULDIO U3MepeHuA TRepAccTH (10 BuKKepcy) H WHpHHbI peHTTeHoBCKHXx 
HTepdepenunit. Ja oroxxKeHHblx mp 600° o6pasios Obia nOWy4eHa TBep- 
octb 80 Hy u wupuna sannun (220) B xenesHoM usiyyennu 9-10°° paquan 
a 1, a). Mocne sakanku o6pa3snoB or 980—1020° TBepOCTh BO3pacTala Jo 

O—120 Hy. Murepdepenunonuple HHH IPH 9TOM HECKOJIBKO PasMbIBaJIHCb, 
Auako NomHoro crmanua AyOneta Ka aunnn (220) fe naomoxanocn (puc. 1, 6). 


jt 


Oopasust uMeiu cbopmy naacrHHoK pasMepom 20X10X1 mM. SaxKanka 


f | 


Puc. 1. Kpuppie pacipeseienus HHTeHCHBHOCTH sHHuA (220) 

(MOJyYeHHbIe HA HOHU3AILMOHHOH YCTaHOBKeB 2KeJIC3HOM H3J1yueHHH). 

a — mocae ormura mpu 600°; 6— nocae 3axanKu or 1000°; e— nocae 
3akamkKH oT 1350° 


Tlaprua o6pa3uos Oblia 3aKadieHa oT 1350°. TBepgocTb 9THX OOpa3loB OKa- 
Jacb papHol 190—210 Hy, a AyOner Ka cauBaetca B OMHY WMpPOKY10 JM HHIO 
uc. 1, 6). JImHua (220) uMena mupuny 26-10% pagquan (Nocie NoupaBKH Ha 
OHOposHocTh u3ayyeHua 19,0-10°% paquan). 

Vimerouiveca B HacTOAIee BpeMA JaHHble O MPOUHOCTHBIX HM PeHTTeHOBCKHX 
PakTepUCTHKaX JerupoBanHoro OesyrsepOMCTOLO 2eMe3a NOKASbIBAIOT, YTO 
|pOUneHHe, JOCTHTaeMmoe B pesyJIbTAaTe MapTeHCHTHOTO TpeBpallleHus, TO CBoelt 
nuUnHe OJIM3KO K YHPOUHeHHIO, NOMYYaeMOMY C MOMOMIbIO XOJOAHON MacTH- 
cKkoH jedopmMaunn. [lostomy ObIIO MpovsBefeHO UccMeOBaHHe XOJIOMHO- 
(POPMMPOBAaHHOrO 2Kewiesa, MOBeprHyToro CyMMapHomMy OO?KaTHIO Hay %. 
ePOCTh efO OKasasacb paBHoli 218 Hy, a PasMBITOCTb JIHHMM 30-1073. pa- 
aH. CpaBHeHve pe3yibTaTOB 3aKaIKH M XOMOMHOH AesopMaluu xXesesa 
BBONAeT 3aKJIOUMTb, YTO pW 3aKkaKe oT 1350° mpesBpanlenue Y — %, m0 
aliHeii Mepe B oOjlaBsA1oMeH YacTH OObeMa, IIPOMCXOAHO TO MapTeHCHT- 
My MeXaHH3My. SakaiKka xe oT 1000” BbIsbIBala IMUIb YaCTHYHYyIO «Oj 

819 


KasIKy»} HOBHJMMOMY, NWoaBiaionlad wacTb OObeMa B 9TOM CJlydae MpeBs 
Wallach BbIlle MAPTeHCHTHOH TOUKH MO «HOPMaJIbHOMYy» MeXaHH3My- 

Jlna mpoBepKH, BbICKa3aHHbIX BbIWe COOOpaxeHH O PaKTOpax, BJIMAlO 
Ha CIOCOOHOCTb 2%Kese3a K 3aKaJKe, T.e€. Ha CIOCOOHOCTh Y-a3bl K Mepeoxa; 
J€HHIO JO MAPTeHCHTHOH TOUKH, Ob\WIM NPOBeeHb! AOMOMHHTEbHO Cie AYrOM! 
onbiTE. O6pasell xee3a Obi HarpeT No 1350°, oxmaxKeH Oo 1000° u or 9% 
TeMMepatypbl 3akasien. TBepfocTb ero oKa3asacb paBHolt 200 Hy, a mmp 
sana (220) papnot 25-10°° paquan. [pyro oOpasel Opi HarpeT Teper 
KaIkoli 20 1180°. TBepocTb ero mocue 3aKkaIKH CieJalacb paBHolt 215 
Stor 2Ke COpasell Obi cHora Harper Jo 1180°, mepenecen B BaHHy 950° Hu 3aKant 
TgepgocTb nocae stot o6pa6orku Opia 220 Hy, a wupuna muHuM 26-10 *] 
quan. Haxkoneu, TOT *e OOpasell Oblm HarpeT WO 950° u NosABeprHyT 3akall 
O6pa3el He 3akaMJICA: ero TBeEpAOCTb OKasaviacb paBHol 110 Hy. 

3aMmeTHM, UTO MHOFOKPaTHBIe OMBITHI 0 3akaJKe 2Kese3a MOCIe nepal 
ero B BbICOKOM BaKYYME He IIPHBeVIM K MOMOKUTEIbHbIM pesybTatam. IIpuuu 
NOHMKAaIOMIHe CMOCOOHOCTh X%Kee3a 3aKaIHBaTbCA B Pe3yJIbTaTe TMepemaB 
B BaKyyMe, OCTaJIHCh 10Ka HeBbIACHCHHBIMH. 

Ja 3akasleHHoro %Kele3sa ONpeseAuCch UCKaxKeHHA TpeTbero poja 
H3MepeHHIO HHTCHCHBHOCTH JIMHHM. Oxkasasocb, YTO, B MPpCTHBOMOO*KHOO 
XOJIOMHO-JePOpMHPOBaHHOMY %XKeNe3y, HHTCHCHBHOCTb JIMHHM *Kewesa, a 


HEHHOrO 3aKaJIKOH, OCTaeTCH TaKOl 2e, KaK HW JO 3aKaJIKH. OTO COOTBETCTB 
aHHbIM 00 OTCYTCTBUH HCKaxKeHH TpeTbero Poa, NOMYYeHHbIM AIA MapTeHa 
Ta, JIeCrMpOBaHHOoro XpOMoM (°), MapraHlleM H HHKeJIeM. | 
TlomyueHHble pe3ybTaTbI MH HMelolHecA AaHHble MOKa3bIBalOT, YTO Meped 
NaKNAeMOCTS Y-a3bl 2%esesa U, CJIEAOBATeJIbHO, CMOCOOHOCTb ero K 3aKaill 
B CHJIbHOM Mepe 3aBHCHT OT BHYTPe€HHeH CTPyKTYypbI 3epHa U OT CTeNeHH COBE 
IU€HCTBa KPHCTaJJIMYeCKOH CTpykTypbl. HapymieHua cTpykTypbl Y-asbl, Be 
HHKaIOUMe B PesyJIbTaTe Y = a-TIpeBpauleHHA, YCTPaHAIOTCA JIMIb IPH Hari 
mo 1100—1200°, T.e. Ha 200—300° Bpbrme TemnepaTypbl mpeBpailenh| 
Tlocne yctpaHeHua STHX HapyeHHii MyTeM COOTBeTCTBYr1ollero HarpeBa, yAaeT] 
3aKaJIMTb He TOJIbKO TEXHHYeCKOe 2Kele30, HO HU YHCTOe 2%Kee30, CosepxKa 
0,01% C u Mamnble KoMYeCTBa Apyrux MpHMecei, OObl4HO MpHcCyTCTBYIONK | 
B *Keslese. [Ip 9TOM JocTHraeTCA YNPOUHeHHe H PasMbITOCTh HHTepdepeHIAc 
HBIX JIMHHM, KOTOPble XapaKTePHbI IA XOMOMHO-etbopMupoBaHHoOrO xXeJes 
B ormmunve OT XONOAHO-JetbopMHpOBaHHOrO %*Kewesa, 3akasleHHoOe Ha Ma 
TeHCHT 2Kee3O MpaKTHYeCKH He HMeeT HCKaKCHHH TpeTbero poa — HHTEHC 
HOCTb JIMHHM B Mpesemax OWMOOK H3MepeHHA OCTaeTCA HeH3MeCHHO!. 
Buusuue TemuepaTypbl HarpeBa Ha KMHETHKY MpeBpallennii aycTrenutTa Hab 
JOAaoch B pxe uccmeqoBanul (19-14). MoxkHO AyMaTb, YTO HW B STHX Cy day 
CyIJeCTBeHHY!IO POJIb HrpasiH HapyWieHHA CTPOeHHA AaYCTeHHTAa, BbISBaHHE! 
TIPeAWeECTBYIONLHM CasOBbIM TipeBpallleHHem. | 


VincrutytT MetranmopeqeHHa HW (pH3HKH MeTasJIOB Tlocrynusio 
IeHTpambHoro HayyHO-HCCeAOBATebCKOFO HHCTHTYTA 30 VIII 1956 
yepHoH MeraJuIypruu 


IMTHPOBAHHAS JIMTEPATYPA 


1T. B. Kypazwmos, IIpo6n. merannopen. u (pus. Meramos, C6. 3, 31 (1958 
2Jl. MW. Koraun,l. YU. 9u7u 4, IMpo6a. merannosen. u dbus. Metamios, C6. 2, 204 (195° 
3M. M. Ilrefu6epr, Cramp, 48, No 9 (1948). 4A. Tl. Ty asaes, B. . Em 
anna, Crab, No 12,1101 (1948). ° T. B. Ky paw mos, M. J. Mepxac, A. E. llamo 
HAH, 92, Ne 5, 955 (1953); po61. merannopen. u us. Metamnon, C6. 4,228 (1955) ae 
Kypaomos, H. JI. Ocanon, XKTO, 9, 1891 (1939). 771. JL. [pysuu, Ee 
ysuenos,l.B. Ky p x10 Mos, IIpo6a. merannopen. u bus. Meramos, CO. 4, 494 (1955 
TI. JI. Eo pysun, Upo6a. merannopex. u ous. metannos, C6. 4, 475 (1955)... ° Jaa 
Mopos, T. 9.Muurwu, JAH, 91, 249 (1953). 3° A. M. Tonospuunep, W. 4 
Tankun, Mpo6nemp Merannopex. uv cus. Metrannos, C6. 4, 209 (1955). 2 9.M. Toa : 


a 


uuHep, P. A. JIanga, JAH, 107,.N1, 63 (1956). 2B. TW. Canoscxut A 
102, Ne 3, 515 (1955). 1 O. Tl. Maxcumospa,A. WH. Huxonoposa,r, kal 
ropeazoe, Ilpo61. merannoney. u dus. meranos, C6. 4, 198 (1955). 24 C.T. Borzane : 
Meranopex. H TepMuy. O6paborKa, Ne | (1954). 
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Jljoxnaygn Akanemun Hey GCCP 
1956. Tom 111, N 4 


XHMH A 


A. Jl. TEJIbBMAH u C. Il. HEPEHI SEB 


O KOMMJIEKCHbIX COEXMHEHHAX MJIATHHbI C AMMETHUJI- 
JIMITHJICY I be®HAMH 


(ITpedcmasaeno axademuxom A. H. Ppymkunotm 28 VI 1956) 


) TuosupHbiIMH COeqHHeHHAMH TIaTHHbI 3aHWMaJicA psa uccmeqoBaTesel 
pmomMcTpaHy, Kaacon, Uyraes, Ppuuman, Veucen, [pt u gzp.). Bcemu orme- 
ANOCb, YTO AHalUoAUcyIbhuAHbIe COeAMHEHHA WiaTHHE! Tuna (2R,SCI1,Pt) 


CKJIOHHBIX K H30MepH3allHH. OcoOeHHOcTH, NpHcyllve THOSUPHbIM JHXIO- 
AaM WaTHHbI 10 CpaBHeHHIO C AMHHHBIMH MpOH3BOAHbIMH B TeYeHHe Jos4roro. 
PEMeHH BBbISbIBAIH HeJOyYMeHHe MH CJIYXKHIH MOBOJOM AIA Wuckyccuit 06 ux 
¢poeHuu. 

_ B 1939 r. oqHHM H3 aBTopos (1) ObIIO BbICKa3aHO TIpeAMOORKeHHe, ITO THO- 
pupbl u THOCYsIbPaT-HOHbI WOMKHbI OONAaaTb NOBbILICHHbIM TpaHC-BJIMAH eM 
clecTBHe OOpaso0BaHHA JBOMHbIX KOOPAHHAWHOHHbIX CBA3eH C LWeHTPaJIbHbIM 
omoM (u. a.). JJ. MW. PaOunxkos (7) noKa3au, 4YTO THOCYIb*PpaT-HOHbI JelicTBH- 
2IbHO TIPOABJIAIOT TOBbILeCHHY!O TpaHCaKTHBHOCTb BO BHYTpeHHelt cdepe Ul. a. 
_ IIpeaxctapmenue O MOBBILNeHHOM TpaHC-BJIMAHHH THOSPHPOB BO BHYTpeHHelt 
pepe U. a. (NmaTHHbI) HAXOAHIO NOATBep*KeHHe IPH COOTBETCTBYIOMeM Mepe- 
MOTpe JIMTepaTYPHbIX JaHHbIX 10 THOSPHPHbIM COeAHHEHHAM TaTHHbI. Kpome 
oro, IPH HccIeqOBaHHH B3aNMOJeHCTBHA OMHOTO H3 THOSPHPOB C XMOporsMaTH- 
utom A. JJ. Tenpmau (°) 6blmH NOMyyeHbI Ba H380Mepa cocTaBa (2R,S Cl,Pt). 
IM3HU4eECKHMH H XHMMYeCKHMH MeTOJaMH Oblla WOKa3aHa MpoOcTpaHcTBeHHasr 
oHpurypauua Kaxjoro. BemecTBo opaHxkeBoro IBeTa OKa3aJIOCb TpaHc-op- 
Oli, TOra Kak 3eeHOBaTO-Geloe — Wuc-H30MepoM. XuMHYeCKOe MOBeseHHe 
30MepoOB ObIIO COBEPUIeHHO aHaJIOTHYHO C TOBeJeCHHEM COOTBETCTBYIOWIUX 
THJIGHOBbIX H30MepoB. ; 

B 1950 r. MbI NocTaBusIH Mepey coOol Web IpOBecTH CHCTeMaTHYeCKoe Hc- 
eJOBaHHe KOMII€KCHBIX COCMHEHHH MWwaTHHbl C AHMeTHJI- WH JMSTHICYIEpH- 
aMU, UCXOJA W3 IIpescTaBJIeHHi O MOBbIMeHHOM TpaHC-aKTHBHOCTH THOS@u- 
op. Ham yflalocb N0Ka3aTb, 4TO pH AelicTBuH THOSPupoB Ha WuC-(A,CI,Pt),. 


En 
fe A=NHs, Py, 7» NOCM€LOBATebHO NpOTeKawoT peakI\HH MO CxeMe lee 


IN (GUI RESIN SRS Hc1 [R:S Cl 
PE Sie ep: rae PUG (1) 
Boel Ae ASRD|CousAed ReSxcGl 


ya Kak pH jelicTBuH Ha TpaHc-MaMHHbI — 0 cxeme 2 


Ne GI ANE A -SR5 
RS R2S 
Pt FEE Pt res 12 (2) 
HCI HCI 
il AN Ros A‘ J'cI Roo A Lets. 
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Oco6oro BHHMaHHA 3aCJIyKUBaeT JIePKOCTb OTINCIICHHA COJAHOH KUC 
Toit sTuleHquamMuHa (En), pactouwoxKeHHoro B TpaHC-MOJO%*KeHHN K THOS) 
HbIM ajeHaM 


RS Cl RS NHC, 
En Cl 
pr |=] Pt 2 
HCl 
R3S° ‘Cl R,S = NHg—CH, 


Ananormunast KapTuHa HaOwOfalacb TOMbKO IpH elHCTBUM COMMHOM KHCIOY 
Ha coequHenna [(C,H,Cl,Pt),En] (4) u LEn2P(C,H;)3PtICl, (°). OObrano stu 
J(MaMHH, Kak W3BeCTHO, IpOUHO yep2xKuBaeTCA BO BHYTpeHHeH cdepe UM. 

Jlaxxe B Tom culyuae, Korga En naxofutTca B TpaHc-OJIOKeHHM K HUTpPOrpyH 
coxpaHseTca B Cue MpaBuo uNKI0B Uyraesa (°). 

B oramune oT coequHeHHii MaTHHbI C THOMOYeBMHOM HaOmOjalach 10H} 
WeHHaA JaOHJIbHOCT OplaHHYeCKHX CYJIbPHAOB, HaXOMALMXxcs Ha OAHOH KO} 
quate. Tak, 43 pacrBopa Tpanc-quxsopuga [(R.S).(NH3).PtICl, mpu megs 
HOM KPHCTaWIM3alHH yAalocb BbIeMHTh WHIb [R,SCI(NH;).PtICl, a us pi 
TBopa [4R,SPt]Cl,— quxsopuy wuc-Konpurypauun [(R,SCl),Pt]. Tlospmmen 
aOWJIbHOCThIO THOSUPOB, HaXOMAMUXCH Ha OAHOM KOOPAMHATe, MOXKHO OC 
ACHUTb HM TOT (aKT, ITO B YCMOBHAX MOMYYeHHA TpaHCH30MepoB Bcerya OOF 
3yeTCA B OOJIbINeM HIM MCHbIIeM KOJIMYeCTBe MH IMC-H30Mep. 


Ta6mauna 4 


(CH,)2S Cl (CH,)2S Cl 
NE 
CxroiictBa Pt Pt 


‘Lper OpaHxkeBo-KeJITHI 3emeHOBaTO-XKeJTHIH 
Temnepatypa mmaBsenua 159 ea% 159° 
PacTBOpHMOcTb B crupTe, PacTBopseTca XOpomo PacTBopseTca m0xo 
xlopoopme u GeH3oure 
Ha xouony: Cna6aa onanecuennua mnosB-| HemexmenHo o6pasyetca 
oTHoIeHHue K AGNOs3 (cNup-| smaeTca epe3 HeCKOJbKO ocagok AgCl. 
TOBbIH pacTBOp) MHHYT 
oTHomleHHe: K NHsgs B Box- | B3saumofelicTBHA He 3amMeueHo | OOpa3yeTca 
HOH cpere [Pt4NH3]Cle. 
oTHomeHHe K Py B BoJ- | BaanmMomelcTBua He 3amMeyeHo | O6pasyetca 
HOH cpeme {[PtPy,4]Cl, 
OTHOWeHHe K THOMOYeBHHE | OOpasyerca O6pasyerca 
[Pt4SC(NHs)2]Cle [Pt4SC(N He)2]Clo 


* TIpH onmpeyeseHHu TemMnepaTypbl MaBeHHa oOOpasyeTca, MOBHJMMOMYy, cMecb IBY} 
H30MepoB, HIM OHA H Ta *xKe HanOoMee ycToHuMBad NpH 9TOM TemMepaType dopa. 


KoumuecTBo MC-H30Mepa MOxeT ObiTb oBeqeHo Jo 80—90% nyTem BBese 
HHA B peakIMMOHHYy!0 cpexly usObITKa XOp-HoHOB (KCI) mu HeKoTOporo H36BITK! 
cyibpuya (20—30%). Harpepanue Jo 25—30° TrakxKe yBeuIMUMBaeT BLIXOL LHC 
u30Mepa. 

XoA peak MoxHO ceOe MpefcTaBUTb Takum oOpasom. IIpu jelictB 
AMSTHICYIbpUusa Ha XJOPOMIAaTHHUT KaJIMA MepBOHAYaIbHO OOpasyerca TpaHt 
H30Me€p, KOTOPbI, pearupya C usObITKOM cysbpuAa, OOpasyer HeycToMuMBbh 
TpucyIbpuANbIe coequnHeHuA NaTHHbI. [Ipu w30bITKe XJIOPp-MOHOB B pacTBOE 
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(MH 43 CYJIbDUAHHIX ayeH{OoB Ha KoopyuHate R,S—Pt—SR, 3amemaetca Ha 
0p W TaKHM OOpa30M BO3HHKaeT IHC-H30Mep. 

B ra61. 1 npegcraBieHbl OCHOBHbIe CBOMCTBA H30MeEPOBy MOKa3bIBalolHe 
{ TIOIHOe CXOJCTBO C COOTBETCTBYIONLHMH STHJICHOBbIMH COeHHeHHAMH. 
| Orsmune Mexy CybpHAHLIMH H 9THJIeCHOBbIMH COeHHeCHHAMH TwWaTHHbI 
CTOHT B TOM, 4TO IPH KOMHATHOM TeMMepaType K TwaTHHe mpHcoequHsAeTca 
WIbKO OHA MOJIeKyJa STHIeHa TOra KaK KOJIMYeCTBO CYJIb(PUAHIX a/eHOB 
MKET JOXONUTH NO yeTbipex. SaBHcHT STO OT pasMMUYHOrO XapakTepa cBA3H 
wsleHa HU cyJbpHAOB Cl. a. ¢ 


Ilocrynuw1o 
8 VI 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1A. Tl. Teapbman, JAH, 24, Ne 6, 550 (1939).? T. UW. Pa6unxos, JIAH, 
5 Ne 1, 39 (1938); JAH, 28, Ne 3, 281 (1940). = A. W. Deabmaun, Pedepats: nayauo- 
eg. pador AH CCCP aa 1944 r, Org. xum. Hayk, W3n. AH CCCP, 1945, crp. 49. 4A. JL. 
€nbMau, E. A. Met nax, Usp. cext. naart., B. 20, 23 (1943). ®A. A. Ppuu- 
epr,3. A. PasymosBa, A. J. Tpouukaa, M3s. AH CCCP, OXH, 1946, 253. 
MW. HW. GVepuses, Mss. Mucr. no u3yy. naar., B. 6, 23 (1928). 
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Jloxnagm Anragemun nayk CCCP 
1956. Tom 111, Ni 4 


P. B. FOJIYBUOBA u JI. A. MALUIKOBHY 


MCCJIEJOBAHHE METAJIJIMYECKHX COEXMHEHHM B HUKEJIEBRI 
CNJIABAX, COJEP)KALJMX AJIKOMMHHA 


(ITpedcmaenexo axademuxom [. I. Ypasoseim 25 VI 1956) 


J\MarpamMMa cCOCTOAHHA CHCTeMbI HUKeIb — aIOMHHHH BepBble Obi} 
nocrpoeua A. I’. PBatiepom B 1908 r. (1) Meroom TepMu4ecKOroO aHaJH3a H UB 
yeHHeM MuKpocTpykTypbl. A. Bpeanu u A. Telinop (?) uccneqoBamM AMarpami 
Ni — Al pentrenoctpykTypHbIM MeTOJOM MH HallJIM HOBy!0 (~asy, HasBaHHy, 
uMu a«’(y’). 

B. O. Anexcaugep u H. Bb. Boran B 1937 r. (°) ycranoBusu, 4TO B pesyJIBTAl 
NepHTekTHyeckol peakiwu up 1395° meaxazy NiAl-TBepqbim pacTBopoM u pa 
llaBoM OOpasyetcs (basa B Y3KOM HHTepBasle KOHLEHTpallult MexKY HUKeJEBb 
TBepAbIM pacTBopoM «(y) H NiAl-rBepybim pactBopom 8. Sra cdbasa uMeeT rp 
HeELCHTpHPOBaHHy!O PellleTKY HW COOTBETCTBYeT MeTAaJIJIMYeECKOMY COeHHEH 
Ni,Al. Mccneqopanvem Myorya (4) Oblm0 TOKa3saHO, 4TO coequHeHHe Ni,Al 
cucteme Ni — Al cymlecTByeT B y3KOM HHTepBasle KOHIeHTpalHun. 

JI. H. Tycepa nu E. C. Maxapos, u3yyaa cTpykTypy ClaBoB HUKeA C all 
MHHHeM (5), ycTaHOBHJIH, YTO CoequHeHHe Ni,Al umeeT kyOuyecky1io rpanellen 
PHpoBaHHylo pellerky. 

WU. UW. Kopxuanos u P. C. Many nonyunan HoBble JaHHble, XapakTepusyxHi 
mve upupogy dazu Ni,Al (°). B cBa3u c pasBuTHeM ucCCeqOBaHHi cnmaBd 


cuctempsl Ni— Al, Ni— Cr— Al 
Ta6uuna 1 Ni — Cr — Ti — Al, cucrematuuyeckh 
mpospogumpix VW. HW. Kopxunospm 
XuMuYecKHH cocTaB cmaBoB JI. WU. IIpaxuuoli, Bosuukaa xeo0 xO 
MOCTb H3YYCHHA MeTaslIMYeCKHX C 
32 3 se AMHeHHH, OOpasylolluxcA B yKa3aHHbl 
wee : 3 § BbILUe CIlJJaBaX METOOM HHTepMeTa JIM] 
se las 5 2 HOrO aHasH3a. C 9sTol wesbio M 
HCCJI€QOBaIH HEKOTOPbIe CMVIaBbl C Te) 
PeMeHHBIM COJep%xKaHHeM aJIOMHHHA* 
Ni—Al Hue ee OP os cmleqyroulero XHMHYeCKOrO  cocTaB 
3 | 41,98 | 16,60] — (Ta6a. 1). | 
Ni—Cr—Al 4 | 5,06 | 16,60] — Tepmuyeckan OOpa6orKa cnmaBo 
al witl ieee (eo. . ManpeBEiom! 200. BbIeprxKa 24 ac 
nicens Mont dak eden eee OxJlaKeHHe JO 900°, BEIepxKa 
8 | 10,04 | 46,60 4,60 YaCOB, OXJlaxwKJIeHHe Ha BOS]y Xe. 


OOpasubI cnylaBoB, IpHMensBuHecs! 

JIA  WHTepMeTasIMAHOrO §©aHamu3a] 

MMCJIM IWMJIMHApHyecKy!o PopMy, BbICoToH 40 mM mp AMamerpe 13 mm. JIna BbI 
Oopa palMOHaNbHOrO SeKTPOMUTA YA AHOAHOTO pacTBopeHua H3y4aeMbIy 
CNWaBOB ObWIM NpOBeJeHbI H3MePeHHA SCKTPOAHEIX NOTeEHUMAIOB cbaspr Ni,A- 
M TBepibIX pacTBopos: a)c 4% Al, Ni—octanbuoe, 6) 1,98% Al, 16,6% Cr, Ni— 
octabHoe, B) 1,11% Al, 16,66% Cr, 1,66% Ti, Ni — octampuoe. M3mepenu | 
OblJIH MpOBeeHbl B MOMCHT NOrpy2KeHUA SIeKTPOAOB B SJIEKTPOMHT (Tabs. 2) 


* Orv ciaBbl Obi HsroToBeHb JI. UV. Mpaxunoii. 
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_B xauectBe CTaHapTHOrO SJIEKTPOJa IIPHMeHAJICA HaCbINIeCHHbIit KaOMeb- 
WH 9eKTpoy (7). 

Kak BHHO H3 JaHHbIX Ta6u. 2, sIeEKTPOAHbIe NOTeHIMagbl aes pac- 
‘OPOB ABJISIOTCH MeCHEE SIEKTPONOOXRKUTEIbHbIMH B 3avIeKTpomuTe Ne 1, vem 
WeHUHabl coequnHeHua Ni,Al, 

‘0 CBHJIETEIbCTBYeT O BO3MOX- Ta6auna 2 


CTH TIpPHMeHeHHgv Ka3aHHOLO 

Ser ae ages y SHAYeHHA QICKTPOAHEIX MOTeHIHaOB (B MB) asp 
Pp A HOAHOTO Pac- Ni,Al u TBePAbIX PACTBOPOB B pa3JIHYHbIX 9JIEKT- 

sOPCHHA CHJIABOB C Le€JIbIO BbI- “ pomwHTax 


meHHua da3pr Ni,Al. 


OnbiTbl H38MepeHHA 3MeKTPOT- ea | oe a8 
AX MOTCHUHaJIOB TBepJIbIX pac- BS As Bae 
os 3) ae 96 | 
sOPOB BO BpeMeHH (puc. 1) 0 oT- 8.5 AS | Gos 
JUICHHIO K KaJIOMeJIbHOMY 9J1eKT- - ©CT4B OaeKtpomuton | Ni,Al | SE _ | SE) | | 
Wy MOKasaH, YTO HamMyHe xpo- set | Ba] | sey 
(16,6%) ycKkopser pacrBope- Gas | eee | oe 
4e TBepforo pactBopa. Uto xKa- 
leTCA THTaHa, TO HamMyMe ETO Bo ww4, 15 war HNO, 
dIM4YeCTBE 1,66% B H3y4eHHBbIX ee 
KHCAOTHI, 5 rf CYJIb- 
qiapax He OKa3bIBaeT CYITecT- cata ammonua, 9U0 Ma 
MeTHJIOBO‘O CIIHpTa, 
*HHOrO BJIMAHHA. 100 Ma Bost 194 172 455 | 1455 
Ana BbIAeeHHA MeTaJIJIMGeC- 18 ma HCI (1,19), 
X CO@¢AHHEHHH M3 CMaBOB BbILIe- ". Mut nies (ils 
oe eo M41 
PHBeeCHHBIX JBOHHDbIX, TPOHHBIX ye Be heen pe 70 157 140 | 4140 
YeTBEPHbIX CHCTEM ObIIM UPOBE- yyy 59 ua HC10,(30-f) 
SHbI ONBIThI ICKTPOJIMTHYeCKOrFO —50_ ma HNO, (1,40), 
1000 Ma BogE 20 450 155 160 


HOJHOFO pacTBOpeHHA yKa3aHHblxX 
1JIaBOB C NPHMeHeHHeM JJIEKTPO- 

MTOB, COJepXKalluxX a3s0THylo KHcuOTy (*). AHOqHOe pacTBOpeHve MpOBOAUMOCb 
DH mmoTHOcTH ToKa 0,075 a/cm?. Ilomy4yeHHble aHOHbIe OCaqKH Mocse WeHT- 


Ta6auna 3 


Pe3ybTaTbl MHKPOXHMHYeCKOrO aHaH3a COCTABa MOPOIWKOB JBOMHBIX CIWIaBOB CHCTeMBI 
HHUKeJIb— aJIIOMHHH 


AHOfHOe pacTBOpeHHe mpoBeseHoO B 9neKTpouuTe Ne 1 npw usoTHOcTH ToKa 0,075 a/cm? 


Jlauuple 
peHTreHo- 
cTpykTyp- 
Horo aHa- 
Ni: Al _ aM3a 


HaligenHo, Bec. % Hatiyeno, aT. % 


B O6pasne % 


nopourka, T° 


Ni Al Cymma| Ni: Al] Ni Al 


Ne o6pasua 
Conepxanue Al 
Bec coOpanHoro 


1 4,00 0 Ocafok He BbIgenaeTca (OMHOPOAHIi TBepAbIit pacTBOp) 
2 10,04 | 0,0189 | 86,44] 12,99; 99,44 6,6 | 75,36 erat 99,99 3,06 Hatizena 

a3a 
2 10,04 | 0,0032 | 87,05 | 13,20 | 100,25 6,5 | 24,80 eeeel 3,00 fi 


oa 
75,49 Ni,Al 
ApyrHpoBaHuA HU BbICYIUHBaHHA B TOKe BOJopoya pH TemmepatType 200° 
OBepraslHCb PeCHTTeCHOCTPyKTYPHOMY HM XMMHYCCKOMY aHaJIH3y. 

PesyJIbTaTbI XHMHYECKOFO aHaJIH3a AHOAHbIX NOPOWKOB ABOMHbIX, TPOMHbIX 
YeETBEPHbIX CNWMaBOB MpecTaBJeHb! B Tabs. 3, 4, 5. 

Kak BHJHO H3 MpOBeeHHbIX ONbITOB, IpH aHOAHOM PpaCTBOPeHHH CIaBOB 
ictempr Ni — Al, Ni — Cr — Al un Ni —Cr—Ti-—Al B 9nexrpouurax, 
YleprxKaMlHX A3ZO0THYIO KHCJIOTY BbIJeAeCTCH MeTAaIMYeCKOe cCoesMHeHHe, 
peJicTaBaloulee Cobo da3sy Ni,Al crexuomerpuyeckoro coctaBa. IIpu sTom 
WKHO OTMETHTb BOCIPOH3BOAHMOCTb pe3syJIbTaTOB ONbITOB. Hanuune B Ciia- 
1X XpOMa HW THTaHa B HCCJIeQOBaHHbIX KOJIMYeCTBaAX He OKa3bIBaeT BJIMAHHA. 
sopeTuyecku 10 @opmysie Ni,Al ornomenue Ni: Al=6,52(Bec.%)u Ni: Al= 
3,0 (aT. %). OTHOWIeHHe HHMKeJIA K aJIKOMMHHIO B BeECOBbIX HM ATOMHbIX IIpO- 
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TaoOmuna 4 


Pesy JbTarTbl aHaJId3a COCTABa AHOJHbIX MOPOWKOB TPOHHBIX CIIaBOB CHCTEMBI 
HHK€JIb—aJIIOMHHHH—XpOM 


AnozHoe pacrpopenue mpoBeyzeHo B ameKTponute Ne 4 upw nsoTHOcTH ToKa 0,075 a/cm? 


< 
wo] oo Haiineno, Bec. % Halineno at. % Aaunpy 
a| Eo peHtrer! 
o a 
ane ae 
cil cael oaks! Al Cl | Cymma] Ni: Al] Ni Al Cl | Cymma! Ni: Al 
=| Se maa } 
3 598 ' Ocanka Her (omHOpognU TBepALIi pacTBop) 
4} 5,06} 78,56 | 411,92 | 9,27 99,75 | 6,59 68,34 | 22,55) 9,09 99,98 | 3,03 i 
5 | 10,35) 80,66 | 12,86 | 6,40 99,92 | 6,27 69,62 | 24,14 | 6,23 99,99 | 2,88 Ni, Al 
5 | 10,35} 80,86 | 12,78 | 6,36 | 100,00 | 6,33 69,82 | 24,00 | 6,16 99,98 | 2,90 

Ta6Oauma of 
PesysbTaTbl aaiH3a aHOAHBIX NOpowikoB cmaaBoB cuctemp1 Ni—Al—Cr—Ti 
IipoxomkuresbHocTb oubita 7 4ac, IlnoTHocTb ToKa 0,075 a/cm? 

a f % Haligeno, Bec. % Haiizeno, ar. % Hanne 
#4 Cha 5 peHTreaey 
= Ao a CTpyKtTyfy 
s Ag 5 3 zi S = HOrO aHa 
ei oex| 21 Ni | Al | Cr] Til 3 |" | ONT Alay Cou et igerae @ 
Oo] 26 ® 2 a = wH3a 
a | © a b ot > real 
Au) Oral 6) a oO a 
6 1 1 Ocaaka HeT (O2HOPOAHDIM TBepAbI pacTBOPp) 

Hatizena. 
if 3,89 | 4 | 78,00} 11,85] 5,52 | 4,47 | 99,84) 6,58 | 67,54] 22,32) 5,38 | 4,74 | 99,98) 3,02 basa 
8 | 10,04 | 14 .} 79,44) 11,96] 4,96 | 3,44 | 99,77] 6,64 | 68,80) 22,57] 4,85 | 3,62 | 99,84) 3,04 i Al 
8} 10,04 | 4 | 80,30} 12,07] 3,76 | 3,23 | 99,36] 6,65 | 69,98] 22,87] 3,69 | 3,44 | 99,98] 3,05 Ni,;AL 
8 | 10,04 | 4*] 78,54] 11,941 7,27 | 2,07 | 99,82] 6,56 | 68,15] 22,53] 7,41 | 2,20 | 99,99] 8,02 


* Coctas anexTpomuta Ne 4: 145 ma HNO, (41,40), 35 r muMOoHHOH KucnOTH, 5 Tr cyabiaTa aMMOHHs, 
1000 ma Bop. 

Iipumevauue xk Taou. 3, 4, 5. 

PeHTreHOCTpyKTYPHBIH aHamHs BCex OOpasuOB mpoBeyzeH Ha Kadbe—pe aBuallMOHHOTO maTepHasoBezeHE 
Boenuo=BosfyuHol HHxKeHepHOH akamemuu um. H. E. 2KyKoscxoro A. A. CueTKoBEIM. 5 


HeHTaX B KadKJIOM AHOJHOM MOPOLIKe COOTBETCTByeT TEOPeETHYECKOMY, YTO e Gi 


pa3 CBHJ€TeJIbCTBYeT O TOM, YTO BbIOPaHHbIli SIEKTPONUT OOecneyHBaeT BbIAeTE 
Hue (pasbl. 


Vucrutyt metanaypruu um. A. A. Batixoga Tlocrynuso 
Akayemun HayK CCCP 11 VI 1956 


WMTHPOBAHHASA JIATEPATYPA 


tA. Gwyer, Zs. Anorg. allg. Chem., 57, 133 (1908). 2? A. I. Bradley,A. Taw 
lor, Proc. Roy. Soc., 159, 56 (1937). 3 W. O. Alexander,N. B. Vaygham 
J. Inst. Met., 61, 267 (1937). *R. W. Floyd, J. Inst. Met., 80, 551 (1952). > JI 
Tycepa, E. C. Maxapos, JAH, 77, Ne 4, 615 (1951). ® W. HU. Kopuuasos, 
P. C. Muuu, JAH, 88, No 5, 829 (1953). 7I. B. Axumos, Teopua HH. MeTOsBI 
Kopposun Metaos, Haq. AH CCCP, 1945. § P.B. Tony6unosa,Jl.A.MamKoBpuy 
JAH, 106, Ne 6, 1011 (1956). | 


826 


Aoxaayn Akagemun nayr CCCP 
1956. Tom 111, NM 4 


XHMH A 
A. B. JOMBPOBCKHH sy 


OPAPHJIMPOBAHHE COMPS KEHHbIX JIMEHOB H HOBbIM CMOCOB. 
CHHTESA a-APHJIBYTAJIMEHOB 


B 
Orxppitaa Meepselinom (') peakuua Mexyy «, 8-HeHacbI[eHHbIMU Kap6o- 
‘bHEIMH COeAHHEHHAMH HW apOMaTHYeCKHMH COJIAMH AHa30HHA B MPHCyTCTBHH 
XJIOPHCTOH Me MOUTH He H3y4eHa Jia AueHoB. Mmerorcs yKazanua (274), 
HavOoslee peakKUHOHHOCHOCOOHBIe XJOPHAbl WWaso0HHA (uasoTHpOBaHHBIe 
: N-HUTPOaHWJIMHbI, N-OpOMaHHJIHH U 2,4-.UXOpaHHJIMH) BCTYMaIOT B peak- 
) C JHBHHHIOM HM XsOponpeHoM. IlomyyeHHble MpOyKTbI, OHAKO, He 
(HM JOCTaTOUHO OXapakTepH30BaHbI H H3YYCHI, OTMCUeHO TOKO, 4TO Ipu 
CTBHH CNMPTOBOM IWeJOUH HeEKOTOPble H3 HHX MpeBpallalorca B a-apuoy- 
eHbl. Tak ObIJIH NOJyYeHbI O-, N-HHTpo- H n-Opomenus6yraquenpi-1, 3. 
Mor HCCIeAOBaIH peakUHIO MexXy JMBHHHJIOM, NHMepHJIeHOM, H30mpe- 
1, 2,3-qumMeTui6yTaqveHoM-1,3; 3-MeTHmmeHTaqueHoM-2,4; xsopompenom, 
eHHOytTaquenom-! ,3; 1 -(n-Tomuam) 6yTaquenom-1,3 u 2~penus6yTaquenom-1,3, 
YIHOH CTOPOHbI, H XJIOPHCTbIM (eHHAHas0HHeM, a TakxKe C ApyrumMu 
3OHHUXJIOPpHAaMH C TOJIOMKUTEMbHBIMH MW OTPHUaTeMbHbIMH 3aMeCTHTeIAMH. 
ape —c Apyrou. B ciyyae AHBHHMA, ero TOMOJIOrOB MH XJOpompeHa mpo- 
AT rlaBHbIM OOpa30M peakUMA MPpHCoeAMHeEHHA aPHJIbHOrO OCTaTKa HM aTOMa 
ypa COM AHa30HHA B NOsO*KeHHe | u 4 C OMHOBPeMeHHBIM BbIJeJIeCHHeEM agora. 
’ peakUHio B JaJIbHelIIeM MbI Ha3bIBaeM XJOpapHsupoBanHHeM. Ilomumo: 
wop-l-apus6yTeHoB-2 B KavecTBe NOOOUHBIX MpOXyKTOB B  HeOOJIbIIMX 
MueCTBaX OOpa3yIOTCA a-apusOyTaqHeHbl, XJIOpOeCH30/J1 H CMOJIMCTbIe Be- 
‘TBa. OTMeTHM, UTO MPH evcTBHH XWNOpHcToro A-HUTpPodenHUa3s0HHA 
munmepwieH OOpasyerca TombKO 1-(n-HHTpodeHu)-nenHtTaqueH-1,3. B cay- 
apusOyTayueHoB HaOwloaeTcCA BHHHJIbHOe 3aMeLeHHe aTOMOB BOopoya 
OHIe CONpPA2KeHHOM CHCTeMbI Ha aPHJIbHbIM OCTaTOK Com AuasoHHA. Takoe 
eMleHHe MbI OyJleM Ha3bIBaTb apHJIMPpOBaHHeM HeMpeeJbubIX CoeqMHeHUH. 
IIpu xmopapusupoBaHHH XJIOpHCTbIM PeHHIAHas0HHeM WIM MaSOTHpOBaH- 
AM AMMHAMH C TOJIO%KUTEIbHBIMH 3aMeCTHTeEIAMH B Ape HawOosee YOBuJe- 
PUTeIbHbIe Pe3YJIbTATb! NOMYUaIOTCA, CCIM BeCTH peaKI[HIO B BOJHO-alle- 
OBOM pacTBOpe B IPHCyTCTBUH rHApata OKMCH KaJIbIMA WIM OKHCH MarHus, 
Jep»kuBaromux pH peakuMouuoli cpeqbr B mpesenax 4—5. B ycnosuax 
spBeliHa (T. €. B IpHCyTCTBHH alleTaTa HaTpusA) peakUMA HOO BoBCce He 
T, HOO JaeT MaJIbIe BbIXOJ[bI 3a CYeT OcMOIeHHA. Hue IpMBOAMM THMMY- 
{ IpWMep XJlOpapHMpOBaHuA B paspaOoTaHHbIX HAaMH YCJIOBUAX. 

K cmecu pacrgopa 1,1 mowa AuBuHua B 400 Ma aueTona, 0,25 Moma JBy- 
pucTol Mequ B 80 Mm BogEI u 0,1 Mona ru{pata OKMCH Kabiua MpH 7—10° 
TeNeHHO HW IpH MepeMeuiMBaHHN NoOaBAAICA pacTBOp XMopucToro enns- 
30HMA, NOJyYeHHOrO AMa3s0THpoBaHhem | Moaa anunuHa B 190 Mu (2,2 Moms) 
I. ComAHOM KucsOoTH M1 MOA HUTpuTa HaTpuaA B 140 Ma BOJI. 


leleHHe a30Ta 3aKOHYMMOCh Yepe3s 4 Vaca. OpraHHyecKad YaCTb U3BJeKa- 
b abupom. Iloce o6pl4gHo OOpasorKH pasronKOl BbIqeneHoO 120 r 4-xs10p- 
eHHIOyTeHa-2. 


(ITpedcmaeaeno axademuxom B. A. Kasaxncrum 3 V 1956) 
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XnopapwIMpoBanhe JMBUHHa COJIHMH Ma3OHHA C OTPHUATeJIbHE 
3aMeCTHTCIAMH B Ape faeT ye pe3ybTAaTb!, CCIM PeaKUHIO BecT 
COJAHOKHCIOM .pacTBope, 6e3 oOaBOK IeOYHOrO XapakTepa. Bux 
H CBOLCTBa MOJyYeHHbIX XOpapHOyTeHOR MIpHBeyeHb! B Tad. | 4 3. 

Crpoenve CHHTe3HpOBaHHbIX XJOpapHsOYTeHOB AOKAaSbIBaJOCb O30HONH| 

WJIH OKHCJIEHHeM MapraHll@ 

TaOnuna 1 KHCJIbBIM KaJIHeM B MATKAX 

Ar—CH,—CH=CH—CH,Cl, nosyyenuble xsopapH- mopuax. Bo Bcex cay ¥aax) 
wydasacb XJIOPyKCycHad Ff 


JIMpOBaHHeM JHBHHHJIA 
JIOTAa HW COOTBETCTBYIOUIMME ap 


BpalleHHH, B KOTOPbIe MO 
BCTYHaTb MOJYYeHHbIe X. 
apuJIOyTeHbI, MbI nsywHaH| 

CsHs 70 92—93/3 |1,5402)1,0541 tmenmjeHve XsIOpHcToroO Boa 

n-CHCoHy | 52 | 112—114/6 |1,5349/1,0227 jac yennio noMyYeHHA a-aph 

m-CHaCeH, | 50 | 107—109/3 | 1,5354] 14,0520 y apr 
o-CHgCgHa 52,5] 9495/2 | 41,5400] 1/0434 OyTaqueHos. Kak yxxe oTMg| 

EOS a6 124—126/2 |1,5450/1,0932 socb (?, 4), xXmOpHuTpopeni 

n-C1CoH,g 125—126/2 |1,5518)1,1670 6yrTeHbI serkO NpeBpallaw 
2,4-CleCeHg | 64 | 145—14874 | 1,5677] 1,2972 = PE oe a | 
n-BrCgH, | 60 | 117—118/2 | 1.5728] 174218 y : 
2,4-BrCsHy | 62 | 155—156/2 |1/6051/1,7095 eHHAOyTaqMeHbl IpH Aencel 
(ea © waar te 1,6082)1,5790 cmMpToBoro e4Koro KasA. O 
n-OgNCgHg 7 45—146/2 |1,5740}1,2243 ganocb, 4TO xmopapnnOyTe 

M-OoNCeHy o7 174—176/7 | 1,5680} 1,2188 ¢ 3aMeCTHTeJIAMH ss ae O 

0-O2NC,gHa 66 155—156/3 | 1,5692) 1, 2226 P pe 

aTak»Ke C aTOMaMH raJouy 


OeH3OJIbBHOM Ape B 3STHX 

JIOBMAX OOpasyloT CMeCb «a-apHmOyTaqveHoB WM aJKOKCHOYTeHOB, Tipu 
nocjeqHHe mpeoOsagaiwr. Ilonbirkd NpHMeHuTb Apyrve W3BeCTHbIe erg 
o1menseHuA HCl, yanpumep, AelicTBHe XHHOJIMHOM, AUMeTHJ- WIM QMSTHal 
JIHHOM, TIIMpHMHOM, TPH3THJIAMHHOM, He MpHBeJIH K MOJIOXKUTEIbHbIM Pe3y) 
TataM. Bo Bcex cayy¥aax MpoOucxoquO OCMOeHHe peaKUMOHHOM CMeCcH. 
Ilocule HEKOTOpbIX NOMCKOB HaM yflalocb pa3paOoTaTb HOBbIii H yOOE 
cnocod mosyyeHus a-apnsOyTaquenos. K narperoli JO KMMeHUA CMecH 3-Kph 
HOPO KOJIM¥eCTBAa (MO OTHOUIEHHIO K XOpapus6yTeHy) MOpowika eAKOrO Ka 
B AWoKcane NpwOaBlaca XxNOpapHnOyren. Peakuua NpOXOAUT Cc BbIJeu1eHE 


a aJIKWJI Kap OOHOBbIe KHCJIO\ 
a T. kun. B °C 20 20 YU me HEE 
Ar g H Jabs. B MM ny di, 3 MHOTOUNCJICH 
a 
fay 


Dr. Cts 


Ta6aunam 


Ar—CH=CH—CH=CHg, nosyuennpie u3 4-xn0p-1-apum6yTenos-2 


a RG: ogee) 7 e - 
Ar z < H 2aBJl. B MM 2 on ng a ora 
aan pT. CT. aHrHApy 
Ose 90 65—66/3 1,6073 | 0,9 
5 bse 9270 
n-CHsCoHy 94 90—91/9 26 1.5970*| 0/9079* 
u-CHaGals 92 86—87/7 — | 4.5995 | 09212 
o-CHsCeHa 96,7 86/8 — | 41,6001 | 0,9256 >| 
n-CH,OCeHa 78,7 | 415i190/6 || 45 ae Le 1411 
n-C1CoHy 84.5 104 = =H 
O AGsCaee 90 poe Bd rasa bee | 
n-BrCoHg 82,3 1410/3 | 29 a a 
nish, 77.8 L, 60 = 
n-OoNCgHq** 97 ae 79 a 
-OoN CoHa*# 80 = 53 bea a 
0-OoNCgH,*** 400 ee 68 rv ms 
* TIpu 28°. 


Aven OblI NOsyueH HarpeBaHnem c 2 Hn PaCTBOpOM ejKoroO KaJIM B MeTaHOWe 
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Tenua, H JaibHelimero HarpeBaHHa He TpeOyetca. C 0,2 Mola xsopuya ml 
BpamleHve 3akaHunBaetca 3a 1O—15 Muu. YCIOBHA peaKUHH HaCTOMbKO MAP 
YTO OCMOJIEHHE MH ILOMMepu3al\uA MOUTH He HaOmtoaroTca. Berxoybl H CBOHCI 
MOYYCHHbIX %-apHOyTaqveHOB JjaHbI B Tad. 2 H 3. 

CHHTe3HpOBaHHble JMeHbl, MOMHMO C)H3HKO-XHMHYeCKUX HM aHadHTHYeC 
JJAHHBIX, OXAPAKTePH30BaHbI MO YYCHHEM a AyKTOB C MaJICHHOBbIM arp 


MockoBcKHi rocyapcTBeHHbIM YHHBepcHTer oa 
um. M. B. Jlomonocosa ii IV 1956 


WMTHPOBAHHAA JIMTEPATYPA 


1H. Meerwein, E. Biichner, K. Emster, J. pr.Chem, 16277 
2E. C. Coyner,G. A. Ropp,J. Am. Chem. Soc., 70, 2283 (1948); G. A. R o p py 
Coyner, J. Am. Chem. Soc., 72, 3960 (1950). * EF. Muller, Angew. Chena 
179: (1949), 4 FE, AG Biriasidvel iG 2Ss Teaiwicke: tit. Ja Chen Soca Golem liters 
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Horsayn Akagemun nayr CCCP 
1956. Tom 111, Ni 4 


XHMH fl 


H. K. KOUETKOB, P. M. XOMYTOB u M. ae KAPNEHCKHM 


HOBbIM CHHTE3 IMKJIOCEPHHA 


(ITpedcmaéaexo axademuxom A. H. Hecmesnoéoim 23 1X 1956) 


BpifeeHHbIt HeaBHO aHTHOHOTHK WHKMOcepuH (!—%), d-4-amuHousoKca- 
IHJOH-3, OOIaaeT BbICOKOH aHTHOaKTepHaJbHOM aKTHBHOCTbIO HM ycmellHO 
MMeHAeCTCH JIA JICUCHHA pa3JIHYHbIX (hopM TyOepkyuiesa. 

Cuutes UKsocepHHa, moqpoOuo pa3spadotanupii H. ®. Kyueposoit, 
M. CouopbeBbiM H ABYMA 3 Hac (4) Ha OCHOBaHHHM CXeMbI, UpesoxKeHHOli 
yIMMH aBTopamu (°), HCXOAHT H3 MaJIOMOCTYNHOM AaMMHOKUCJIOTHI — cepuna 
IBJIA€TCA, BECbMa TOHKHM H MHOPOcTaJHHHbIM MpOWeccoM, YTO He NO3SBOMAeT 
1y4aTb AHTHOHOTHK B 3HaUHTeJIbHbIX KONMYeCTBAX. TakOl JWIMHHbIi HW CuIOx- 
M NyTb OT CepHHa K CTPYyKTYpHO OH3KOMy eMY UHKIOCepHHy oOBsC- 
2TCH BbICOKOH JIAOWJIBHOCTbIO H30KCa30JIHJOHOBOrO UWHKIa H OTCYTCTBHeM 
MUTepatype JaHHbIX O MeTOJaX CO3aHHA CHCTeMbI H30KCa30/NOHa-3. 
Hamu pa3paOotaH mpoctolt H yAOOHBIM MeTOA CHHTe3a WHKJOCepHHa, Hc- 
JA H3.MeTHJIOBOrO Supa AKPHOBOH KuCIOTHI. I]peqnomweHHbIt MeTOR jaeT 
SMOXKHOCTb NOMYYaTb WHKJOCepHH B OOJIbUIOM MacilTabe, a TakKKe CHHTe3H- 
3aTb CFO FOMOJIOrH HW aHavJIOrH. 

CuHTe3 MOKeT ObITh ipecTaBJIeH CXeMOH: 


XCH,CHXCOOCH3 => (CHs3)2 C = N— OCH,CH,XCOOCHs . 
I II 


— (CHs3)z = NOCH,CHXCOOH => (CHs)2 C = N — OCH,CH — COOH => 


| 
NH, 


III IV 


— -He »CHCOOCH3; > H2N 
| HC1-H,NOCH,CHC 3 2 aio aeaelerann 


| 
H,-HCl 
NP NH 


NY 
O 
V VI 


Kak no ucxoJHOMy MaTepHasly (MeTHJIaKpHulaT BMecTO CepHHa), Tak M 10 
‘my cTaqu (5 BMecto 10) HoBbIit lyTb MpecTaBsdeT HeociopuMble NpeH- 
mectspa. Ecau K 3TOMyY JOOaBHTb OTHOCHTeJIbHY!O IIpocToTy BcexX OuepallHH, 
CTaHOBHTCA ACHbIM, YTO MpeJIOXKeHHbI MeTOJ, HMeeT MepcMeKTHBy IWHpo- 
0 Hcnob30BaHHs. 
HavOonpuive IPMHUMNHAaIbHble TPYAHOCTH BCTpeTHIHCh NpH OCylecTBue- 
1 MepBoli cTaquu cuHTesa — ouyyenuA supa a-raston-3-H30NponnnAeHn- 
{HOOKCHMponuOHOBOL! KUcHOTHI (II), YO ObIIO CBASaHO C MOAOOPOM ycroBUlt 
[ H30HpaTebHOrO 3aMeleHHA rasoufa, CTOAUero B B-nomoKeHHH coej{H- 
uit 1. Oru TpyAHOCTH CBA3aHbI, Nperxk Je BCero, C CHJIDHOM TEHACHUMEH Kk AerHy- 
aJIOHJMpOBaHHio SPUpoB «, B-AWraNOUANPOUHOHOBbIX KUCAOT NOX AeucTBueM 
JOUHBIX areHToB. Ileppble ONBITHI MO KOHJeHcalHN spupa «, B-yHOpommpo- 
yHOBOLt KucuOoTEI I6 C HaTpOBbIM MPOH3BOAHbIM OKCHMa aljeTOHa He 
7* 831 


JlaIH MOMOMKUTEHOPO pesybTATAa: peakUMA HalpaBJAaCb PaBHbIM oOpat 
B CTOPOHY JerHApoOpomupoBaHuA HM H3 MoMyyalouleHCA CJIO*KHOU CMeCH 
JYKTOB WATepecyioulee Hac coequHeHHe 116 BbI,eMUTb HE yMaJOCcb. Kpome T 
HY2KHO OTMeTHTb, UTO pesyIbTaT KOHAeHCayMu supa 16 c MMesO“HbIMH ar) 
TaMH ompeslemseTcH, OYeBHHO, XapakTepoM mocsequHX. Tak, nampa 
Byg u Josunso (°) moKa3aJIM, 4TO ycHelMMoe 3aMeleHHe B-rajOMAHOro aT 
Ha aJIKOKCHJIbHbIi pauKasI BOS3MOXHO TOKO pH JeHCTBUM STHAaTa HaTy 
HW yxKe C MeTHMaTOM HaTpHA peakIMA UeT HEOMHOSHAUHO. 

Hamu 6bio HaliyeHo, UTO B OTM4He OT MeTHOBOrO 9pupa «, B-_HOpomT 
MMOHOBOM KHCJIOTbI COOTBETCTBYIOMNMH AuxXNopHyA la pearupyeT Cc HaTpos 
MPpOH3BOJHBIM OKCHMA alleTOHa B Cpejle MeTHJIOBOrO CIIMpTa C OOpaso0BaHHem | 
Hy2KHO OTMeTHTS, UTO H B 9TOM Culy¥ae peakI[MA He HeT ONHO3HAYHO, HM Hap 
c o6pasoBaHnem Ila HaOuwaeTcA Tak%Ke erHApOXJIOPpHpoBaHHe, IIPHIeM F 
xon Ila qocturaeT Hub 25—30%, XOTA BbIqeueHHe ero He IIpeACTaBsAeT 
TpYAHeHHH. 

Jina mepexoga or apupa Ila k amuHoKucnore IV MbI npex_BapuTed 
OMbIJIHJIH MepBblii B cooTBeTcTBylollyIo KucHoTy IIIa, BbIqeAA ee B BUTE | 
MOHHHHOH COJH, HU B JlaJIbHeHUIeEM NOABeprasH NOCIeHIOIO aMHHHpOBaHy 
2KHKHM aMMHaKOM pv HarpeBaHun. IlonbirKa TepeHTH K AaMMHOKHCJIOTE | 
AMHHUPOBaHHeM HellocpeycTBeHHO CaoxmKHOrO supa Ila xu_KHM aMMHai 
IPH KOMHATHOH TeMMepaType NPHBeJa TOKO K NOJLYYEHHIO AMHJa XJIOPKUCG 
IIIa. Ksovepowt mpoqyKkT B CHHTe3e UWHKIOCepHHa — AUXMOpruypar 
AMHHOOKCHaJaHiHa Obl NOyYeH pH OOpaborKe aMMHOKHcOTH! TV xn0pue: 
BOJOPpOJOM B MeTHJIOBOM ciupTe. Ham yanocb HaHTH yCOBHA (CM. SKCHef 
MeHTAJIbHY!O UaCTb), B KOTOPbIX OJHOBPCMeCHHO MPOHCXOAHT OTUeNIeHve H 
NponuHAeHOBOK TpyNMHpOBKH H sTepHpuKaluA, KAaPOOKCHIbHOK rpyNUbl, Be 
3ysIbTaTe Yero AHXsOpruyzpat V ocOpasyetca c BEIxofoM 50%. CreqyeT OTMeTE 
UTO J[a2Ke IPH HEOOMbUIOM OTKJIOHEHHH OT MPONHCH pe3yJIbTaT pe3KO MeHAeTCH 
WIM TIPOMCXOANT TOJbKO sTepuduKaluA C COXpaHeHHeM M380NponuANAeHow 
rpylllbl, WIM B pesylbTaTe Oosee riyOokonH AectpykunH IV o6pa3yetca xy 
rHapatT ospupa cepuuHa. 

IIpeppamtenve uxXOprugzpata V B WHKIOCepHH ObIIO ONHCaHO B Upex 
Aymeh ctarpe (4). B Hacroamlee BpeMA MeTONUKA STON MOCMeELHeH CTaqMU © 
Te3a HeCKOJIbKO H3MeHeHa C HeJIbIO YIPOWeHUA BbIAeeHHA WMKIOCepHHa, © 
faeT JIyaHe pesyibTaToi *. 

B saksoueHHe CJleyeT OTMeTHTb, TO paspaOoTaHHblli MyTb CHHTEe3A, 
MMMO TOrO YTO OH JeaeT BMONHE MOCTYMHbIM CaM IHKJOCepHH, sABIAeT! 
OYeBHAHO, OOULMM MeTOJOM CHHTe3a PpAa MPOH3SBOAHbIX 4-aMHHOH30KCa3Ou 
oua-3. OTO NO3BOMT HaM MIpHMeCHHTb ero JIA CHHTeSa aHasOrOB IpUposHt 
AHTHOMOTHKA C LeJIbIO H3YYCHHA 3ABMCHMOCTH XHMHOTepaleBTHyecKOro JelicTE 
OT CTpOeHHA B 9TOM HOBOM kKJlacce coeMHeHHIt. 


OKCHePUMeCHTAaIbHAGA Wai Gale 


MeTH¥NOBHH 39Pup a-xnop-8-u30nponuaug_enamM 
HOOKCHNPONHOHOBOH KUCAOTH. K cmecu 80 r merunope 
apupa «, B-AuxMOpnponMonoBolt KucHOTHI (’) H 30 r uNCcTOrO cyxoro OKCE 
alleTOHa IIpH SHeEprH4YHOM MepeMellMBaHHu H Temnepatype O° npu6aBaa 
PpacTBOp HaTpOBOro MpoOusBOAHOrO OKCHMa aleToHa (u3 100 Ma a6c. MeTaHol 
12 r Hatpua u 40 r oKenMma allerona), peaKUHOHHY!0 CMeCb MepeMeuIMBaloT 1 
KOMHATHOM TeMMepatype WO HeliTpabHOM peakMU 110 OpomTumMoOmay. Sat 
OTPHIbTPOBbIBAIOT XJIOPHCTHIi HaTPHii, MpOMbIBaloT ocaqoK a6c. apupe 
COe(MHeHHbIe (PUJIbTpaTbl yuapuBawoT B BakyyMe (50°/20 mm). OcraToKx Bax 
MIPOMBIBaIOT BOMOK JH yaJIeHHA OKCHMa, CyWIaT Haq cympcatomM marHis 


* ABTopbl BbipaxkatoT Gnarogapnocth H. ©. Kyueposoii 3a m06e3Hoe lmpeqocraBae 
YCOBEPUICHCTBOBAHHOH MCTOAUKH MWHKWIH3aHM AUXNOpruzpata V B ILMKJIOCepHH. 
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\ePOHSIOT B BakyyMe, coOupaa ppakunio c T. Kun. 65—85°/2—3 mm. [locate 
)PHUHOM TeperoHKH Ha KOMOHKe NoOyyator 20—30 r BemectBa, T. Kun. 77— 
/2 MM. e 

Hatineno %: Cl 18,63; 19,02; N 7,10; 7,414 


; 
C;Hy,03NCl. Buynceneno %: Cl 18,31; Ngie23) 


) 
MlecTBO NpeAcTaBIAeT COOOM OecUBeTHOe MOJBHXAXHOE MaCJIO C XapakTepHbIM 
1aXOM, pa3Jiaraioleecd MpH XpaHeHHH. 

Aa uqentupukalun nowyyenublli croup sup mepeBeyen B amug. 15 r 
- pactTBopaioT B 100 Ma cyxoro 2KHAKOrO aMMNaka HV peakIMOHHY!0 CMeCb 
aBJIAIOT Ha 12 yac. B ABTOKJaBe IPH KOMHATHOIi Temnepatype. SaTem ucma- 
T AMMHaK H OCTATOK KPHCTaJIM3yIoT M3 Sc*upa. Buixoy amuya Konyect- 
AIM, T. na. 91—92°. 


Hatineno %: C 40,23; 40,25; H 6,32; 6,32; Cl 19,49; 19,73; N 15,82; 15,70 
41y,02N.Cl. Bpruuceneno %: C 40,34: H 6,20; @is19° Sb: N 15,67 


Amu — GecliBeTHoe KpucTamM4ecKoe BeLeCTBO, MOXO pacTBOpHMoe B 
€ WH XOpollo — B OpraHHyecKHX pacTBopuTesAx. YCTOHUMB Ip XpaHeHuH. 
a-XNop-B-H30NpOnNHAHRCHAMHHOOKCHNYPONHOHO- 
A KHUCAOTA. K SHeprH4yHO nepeMellMBaeMOl cMecH 20 r MeTHJOBOrO 
pa «-xJop-$-H30nponusHAeHaMHHOOKCHMpONMOHOBOH KUcOTH u 15 Mu 
IbI IPHOaBJAIOT 110 KallIHM B TeveHHe 2 vac. IpH TemMMepatype He BbIIe 20° 
r 5-# eqKoro natpa. Ilenounoli pacrBop u3BleKaloT 3PUPOM, BOHbIIt CO; 
{kucasior 6,5 r KOH.  CepHOM KHCJOTHE H TPWKIbl W3B/eKAaIOT 
4poM. CoeHHeHHbIe SPHPHbI€ BbITAKKH IPOMBbIBAIOT KOHIL. PpacTBO- 
M cysbiaTa MarHHaA HH ‘cymaT'Haq Oe3BOQHbIM cCysbdaTOM MarHHa. 
TeM O®HPHbI pacTBOp HacblllaloT CyXHM aMMHAKOM,  BbIIIaBLIYy!O 
OHHHHYIO COJlb OTPHJIBTPOBbIBaIOT,  POMbIBalOoT adc. 3aPHpoM U 
aT B BakyyMe Hajl MATHOKUChIO docdopa. Bprixoq amMMonHlinon comm 17— 
T (85—90% or Teopetuy.), T. m1. 98—99° (“3 cMeCH alleTOHa Cc 6eH30JI0M). 


Hafinzeno %: Cl 17,53; 17,72 
CsHigO3gN2Cl. Baraucneno %: Cl.17,90 


| BecuBeTHoe THPPOCKOMNHYHOE KPHCTAaJJIMYeCKOe BeLIECTBO, XOPOIMO pacTBo- 
MO B BOJe, CNupTe, alleTOHe, HepacTBOpHMO B 9acpupe, OeHsoOue. 
iB-H3s0mponumaumeHAaMHHOOKCHAaANAHUH. 30 Lr amMMonHi- 
HM CoM «-xX0p-$-H30NpoOnHIHAeCHAMHHOOKCHMPOMMOHOBOM KUCJIOTbI PacTBO- 
moT B 150 Ma 2%uAKOrO aMMHaka, MpHOaBatoT 1 r a30THOKHCJIOrO aMMO- 
A W peaKI[HOHHYy!O CME€Cb HarpeBaloT B aBTOKJaBe 8 Yac. pH Temlepatype 
—85°. Ilocme 12-yuacoporo cTOAHHA pH KOMHATHOM TemMlepaType aMMHak 
apswT, K OCTaTKy MpHOaBssaioT 50 Mi aOc. MeTaHOwa WU yilapHBaloT B Ba- 
yMe jocyxa. Cyxoli ocraTok ABaxKbl KpHcTaIu3yloT H3 92%-ro 9TaHoNa. 
IXO amuHokucnoTE 12,5—13 r (50% or TeopeTHyecKoro). 


Halimeno %%: CG 45,32; 45,22; H 7,57; 7,45; N 17,33; 17,16 
CoHy2O03Ne. Boryncmeno %: C 44,98; H 7,00; N 17,48 


‘Becupernoe KpuictasMueckoe BeIIeCTBO, XOpOIO pacTBOpHMO B Boje, 
epeHHO B MeTaHOule, HepacTBOpuMO B aOc. 9TAaHOUe. 
MluxNoprvugapatT MeTHaAOBOrO 9pupa P-aMHHOOKCH- 
-auwua. 1| r 8-n30mpomMdHAeHAaMHHOOKCHaaHHHa paCTBOpAIOT Mpu 
spesanuu Bp 15 ma a6c.: MeTusoBoro ciupTa. PeakIHOHHYy!0 CMeCb KH- 
tat 1,5 ywaca, HelpepbIBHO NponycKas TOK cyxoro XJIOpHcToro Bosoposa, 
Wax aor, PUIbTpYIor U UIbTpaT yapuBaloT B BakyyMe. OcTaTOK KpHcTaJ- 
3yloT u3 ac. sTaHona. Boixoy quxsoprugpata 0,65 r (50% or Teoperuue- 
>ro), T. nut. 144—146°. CmemianHaad mpo6a maBJieHHA C 3aBeOMbIM OOpa3- 
a (4) qempeccuu T. HW. He Jama. 

Hatimeno %: Cl 34,46; 34,62 

; CyHy2OgNeoCly. Brruncneno %: Cl 34,24 
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dil-4-aMHYHOWU3O0KCaA30N HONS (paweMaT — 
p ua), 0,4 r quxmopruypata MeTHOBoro Supa B-aMHHOOKCHaaHUHa pa 
TBOPAIOT IPH HarpeBaHHH B MHHMMaJbHOM KouMYecTBe abc. MeTaHOda, Tp 
GaBasioT 7 Mil 1 # MeTaHOJbHOFO pacTBopa C4KOFO KaJIH, HarpeBaiwT JO KHNeHH 
(burbTpyror (peakuusa cpeybl WetouHad Mo OpomTumouOsay). Punptpat 10 
KucanioT 10%-M MeTaHOJIbHbIM paCTBOpOM. JieqAHOM YKCYCHOM KHCJIOTHI , 
cia6oKucnol peakuu m0 6pomTumosOnay. BeiqemuBUIMHcA MeJIKOKPUCTaNT, 
YeCKH OCaOK OTPUILTPOBbIBAIOT, IIPOMbIBaloT aGc. MeTaHOsOM, 9i~upom. Bi 
XO] WnKocepHua (paemara) 0,13 r (65% or Teoperuyeckoro). Ilocme nepexp 
CTaJIIM3alHH 43 BOJHOrO aTaHOva T. um. 1384—135°. CmMemanHaa mpoda mma 
JICHHA C 3aBeOMBIM OOpasnom (4) JempeccuH T. NW. He MoKasana. BemlecTBo 0 
pa3yeT KpHcTamMyecKylo CepeOpxAHy!O COJb H JlaeT BULIHEBy!O OKpacky ¢ 
CIHPTOBbIM paCTBOPOM XJOpHorO >xeesa. 


Haiineno %: C 35,05; 34,98; H 5,86; 5,77; N 27,23; 27,19 


C3H,O2Ne. BeruncseHo %: C 30,29; oO 2: N 27,40 
VucruryT dapmMakojioruH HW. XHMMOTepanuu Ilocrynuso 4 
AkayeMuv MeqHUMHCKUX HayK CCCP 23 IX 1956 | 
WHMTHUPOBAHHAS JIMTEPATYPA 


iF. A. Kueh I, J: Am. Chem. Soc., 77, 2345.(1955). 2? P: H. Hidy,J. Ama@aE 
Soc., 77, 2345 (1955).. ?G. M. Shull, J. L.Sardinas, Antib. and Chem.) 75am 
(1955). ~* H. K. KouetKkos,H. ®@ Kyueposa,M. A. Kapnencxku i, Bam 
CoswosBbpes, JAH, 109, Ne5(1956). &®C. H. Stammer, J. Am. Chem. Soc., 77, 284 
(1955). $j. L. Wood, V. du Vigneaud, J. Biol. Chem: 134, 41393 
"Cosy Marwel.etiala. J. Am: ChemsSoes 16253495 (1940): : 


Joknange Akaygemun nayr CCCP 
1956. Tom 111, Ne 4 


of XHMH $1 


Axayemuk A. H. HECMESHOB, O. A. PEYTOB u A. C. JIOCEBA 


; 


HTE3 PTYTHOOPrAHWYECKHX COEAMHEHUH 3 rPUAPASOHOB 


Mbi Hal, YTO THApasOHbl alberHYOB MW KeTOHOB JIerKO pearupyloT C yK- 
‘HOKHCJION PTYTbIO B BOJHOM pacTBOpe pH yMepeHHOH Temmepatype (70— 
)-c BBIJeeHHeM a30Ta, 3aKHCHbIX COJelH PTYTH H MeTasIMYecKOl pTyTH 
OOpasoBaHHeM pTYTHOOpraHHueckux coequHeHHii. Hwxe omncpipatorcs 
(KIM YKCYCHOKHCJION pTyTH C rH{pasoHaMH WHKJIOreKCaHoHa, 4-MeTHJIMHKJIO- 
CaHOHa, UHKJIONe€HTaHOHA, alleTOHa,  KaMopbl 0-HHTpOOeHsaubyeruya 
GeH3octeHoHa*, vacTO MpoTeKalonlue C pa3sHbIM pesyJIbTaTOM B_ cpeje 
(301a H BOI. 
Peakuua ruypa30Ha WHKMOrekcaHoHa C YKCYCHOKHCION pTYTbIO NpoTeKaerT 
30HOH cpeye (B NpucytcrBuHH Cu(CH,COO),) no ypaBHeHuto: 
} 
HgOCOCH, 

oS _ Nie NH, ff 

3 Hg (CHgCOO), > | ! + Ny +3CHgCOOH + 2 CH,COOHg. 


) Bef 


H36niTKoM rvj[pa30Ha 3aKHCHad COJIb PTYTH BOCCTaHaBJIMBaeTCA JO MeTaJi- 
JeCKOH pTYyTH. 

LJuxnorekceHusiMepkypalieTaT He pa3vJiaraeTca WeO“aMH H aMMHaKOM, Ha 
10/,[y MFHOBCHHO BOCCTaHaBJIMBaeT BOHbIM pacTBOp llepMaHranata H OOeCcLiBe- 
3aeT OpoMHyto BOY. CrpoeHve UMKJIOreKceHHJIMepkypalleTaTa JOKasbIBasOCb 
,JIOXKEHHEM eFO COJAHOM KHCJOTON HW MOCIeAYIOULHM IIpHcoeHHeHHeM YKCyCHO- 
smo «= pTYTH =k OOpa30BaBlueMycA IMKJIOreKceHy: 


y x sie Vr Hg Cliaaiaate a 
ee \<—_ “7 H,0O pak 
: H ees 
HgOCOCHs OH HgOCOCH; 


Tloxyuenuprii mp sToM mpoxyKT mpucoeyuHenus Hg(CH;COO), k wHKuO- 
CeHY HJeHTMUeH C OMMCaHHbIM B sMTepatype. IIpu AelicTBHM Ha MMKJOreK- 
ummepkypauetat KCi, KBr u KJ momyyenb! WuKsoreKceHHJIMepkypX,10- 
I, UHKJIOreKCeHHJIMepKypOpoMuy, H WHKJOreKCeHHJIMepKYpHOAUA COOTBET- 
euHo. IIpu cuMMerpv3alHH Xulopua craHHHTOM HaTpuic 86% BbIXOJOM 
TyYeHa [MUUKIOFeKCeHHIPTYTh, NpecTaBsAlolad COOOM 2KUKOCTb C T. KUM. 
)° (10 mm) wu npespatiatoujasca moj Jelicrauem Kony. HCl B ucxoubit WAKNO- 


CeHHJIMepKypXJIOpH. 


* V3yuenue pgaumopelicTBUd TH{pas0HOB 4-MeTHMMMKMOreKCaHOHa M O-HUTPobeHsabAeruya 
‘CYCHOKUCHOM PTYTbIO MpoBeseHo copmectHo c M. sf. Xop.MHOl. 
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Tugpa3son 4-meTuiuuKorekcaHoHa pearHpyeT C YKCYCHOKHCJIOW PTYTE 
B BONHOH cpéqe aHasOrHyHbIM OOpasoM, faba MeTHJUMKJIOreKCeHHIMepKy) 
alleTaT, BbIJeIAeMbIN B Bue XJopHya. 
PasnoxeHHe FupasoHa WMKJIONeHTaHOHa B BOJHOM cpee MPMBOAUT K O 
pasoBaHMlo HHOrO THMa pTyTHOOpraHWyeckux coeqMHeHHH 


me 


(1) Hg(CH,CO0)2 + Hz0 | | . 
yee 


— 


[Jen ORG aa 


IIpH ssanmojelicrsHn rufqpa3oHa ‘“aleTOoHa C YKCYCHOKHCIOH pTYTE 
oOpasyeTca TeTpaMepKyPHPOBaHHOe NPOU3BOAHOe AUMSOMpOMMMOBOrO sup 


O 
2 


CH, 
2 C= N— NH +8 (CHeCOO)s Hg + HzO > 
CHs 
CHy ‘HeOCOcH, 
-( ie ) 0+2Ns-+ 8CH,COOH + 4CHCOONG 
CH,CO,HgCHy : 


CyxjleHve © CTPOeHHH ReleCTBa OCHOBaHO Ha IipeBpallleHHu ero IPM ek 
CTBHH OpoMa B MOHOOpoMalleTOH, a Ipu JeicTBuu KOHN. HCl uu aMmasbram) 
HaTpHA B BOAHOH cpesqe —B alleToH. 

IIpu p3aumojelicrBuu ruypa3sona Kam@oppl c Hg (CH;COO), B BoqHOM cpep 
o6pasyeTca TeETPaMePpKYPHPOBaHHOe MpPOH3BOAHOe AHOOPHHOBOrO Zpupa: 


HgOCOCH, 


2 +8(CH , 
N—NH, H3COO),Hg + HQ ——_» Hg0cocn, |}° + 


N 


+2N, + 8CH;COOH + 4CH,COOHg 


B OeH30me o6pa3yeTca AHMepKypHpOBaHHoe MpOHSBOAHOe HOOpHHJOBOr 
adupa. Oro coesquHeHHe NOX elicTBHeM CHHPTOBOH eNO“ Npeppaulaerca | 
Kam@opy, a nog JeticrBvem Kony. HCl— B xaopucTeili OopHun. 


[uypasoubl WuKMOoreKcaHoua, O-HUTpoOeHsaberuya Hu CeH3oceHoua peark 
PytOT C YKCYCHOKHCJION PTYTbIO B GeH30Ne 10 OHO HW TOM 2Ke CXeMe: 


HgOCOCH; 
ye = N—,NH, +3 Hg‘ (CH;COO).->« ore ne 
OCOCHs 
+ CaCl, 
HgCl 
+ Ny + 2 CHsCOOH + 2.CH,COOHg D4 
OCOCHs 


Tony varouyueca IIpH 93TOM pTyTHOOpraHHyeckHe COeEAMHEHHA NOM JelicTBue 
CHMPTOBOH WesOUH HM aMMHaKa pa3JiaraloTCa C BbIJeeHHeM MeTasIHUeCKC 
PTYTH M OOpasoBaHHeM COOTBETCTBYIOMerO KapOOHMIbHOrO coesquHeHUA. Pry 
HOOpraHUYeckoe COeMHEHHE, MOJIYYeHHOe 43 rupasoHa Sens0enona, Kpaiil 
HEyYCTOHM4MBO; OHO pa3sslaraeTcA Ha BOSAyxe B TeYeHHe HECKOJbKUX MHMHYT. 
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Hye npupeyeubl pryrHooprannueckue coeunenust (1—16), cunTresupo- 
Hble HAMH Yepes TH pasounl: 


= e 
HgOCOCH, HgCl” HgBr* 
I: : (7 ( : 
A CH x 
HgJ HgOCOCH, HgCl™ ; 
Y | nae OCOCH, rs: COCH, 7: ; 8: Uo 
f 
HgCl 
" CH. HOG e ” 
Hy. HgCl Hs HgOCOCH, CHy HgCl HgCl 
Cc Gig SUNS CT @p wie C O,; 
LES BS 12 HgCl |O 
HgCH, f CH;CO,HgCH, ClHgCH, 
2 
2 
“ * 
* 
3 CiHy Hg 
i HgOCOCH, JO; 14: HgC1]O; 15: wei aCe 
vaN 
éu C,H, OCOCH, 
2 fee) ney 
: OCOCH, 


Temmeparypst TlaBJIeHHA HW TOUKH pasJIOKeHHA MOMYYeHHEIX pPTYTHOOP- 
(M4eCKHX coequHeHHH: (1) 116—116,5°; (2) 191—192°; (3) 174—175°; 
177—178°; (5) Macao; (6) 101—103°; (7) 167—168,5°; (8) pasnmaraetcs 
150°; (94 10) pasmaraetca sBpmue 150°; (10) 145—150°; (12) pasnaraerca 
me 210°; (13) macno; (14) 153—155°; (15) 140°; (16)_ eee pa3vlaraet- 
‘IpH KOMHaTHOIi Temrlepatype. 

O6mHH MexaHH3M M3YYCHHBIX HaMH peakWuit ruy[pasoHoB avIberHvoB u 
TOHOB C YKCYCHOKHCJIOH PTYTbIO MOXKHO IIpeACTaBUTb cyeyrouel CXeMOH: 


*HgOCOCH, 
pert esl ee 


(CH,COO) Hg + = =N Nees 
Veet — eae = i 
CH 1 EH, i) CH, ll 
HgOCOCH, HgOCOCH 
NE7"8 3 (CHCOO),Hg meg & 3 
WA = mH OCOH: 
wae acon {V , Eee 
< aN 
5 seer ON, 
8 oe “OH 
| HgOCOCH, ale \e7HgOCoch, 
i MgOCOCH, | Hgococt, 
tas (Ss) Tao 
H H 
5 Sxl ge 
g ‘ 
Sena rath Ee 20 HgOCOCH, 
C—HgOCOCH, CoHg0COCH, PE Biel, 
H,0 
ce ; ahd: | JHgOCOCH, |_Hg0Coc, 
a SH H SS Loe v Se 
’ 2 
VI vil = 
fe) 
eae ase 
|SHgOCOCH, — [| “Hg OCOCH,», 
C“H CoH 
nae Sues 


Vil 


* Coequnenve MolyyeHO B pesyMbTaTe MpeBpallleHuA PTyTHOOpraHHYecKoro ayerata, 
a3ylolleroca B xofe peakUHH, Nox AeHctrBuem KX usu CaXg. 
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Buayane ruypason I oKucuIHeTCA YKCYCHOKHCION PTYTbIO AO AMasocoe) 
nenua I]. JuasocoequHeHne, pasJiaraACb C BbI-eJICHHEM a3z0Ta, AaeT OupayuKk 
Il], KoToppili mpucoeqHNAeT alleTaTMepKYp-KaTHOH UM OOpasyeT KaTHOH IV. Hane 
B 3aBMCHMOCTH ‘OT OTpoeHHA HM yCOBHit peakuMH, KaTHOH IV MoxeT mperel 


MpOTOHa IIpHBOAMT K OOpasoBaHHlo PTYTHOOPraHuyecKOrO CoeAMHeHHA HeNp 
qebuHoro paga V. IIpucoequHenue alleTaT-aHvOHa B OCH30/1bHOH UM rap One 
aHuoHa B BOHOL cpeye WaeT pTyTHOopraHuyeckue mpousBogubie VI u V 
cooTBeTcTBeHHO. B xatTvoue IV a-BoOpogHbIli aTOM MOx*KeT ObITb 3aMelleH F 
PTYTb HOA WecTBHeM YKCYCHOKUCJIOH pTyTH. OOpasoBaBIUHicA Np STOM Kj 
THOoH IX MOxKeT NPHCOeAHHUTS alleTaT-aHHOH B OeCH3OAbHOM HH PHApOKcHs 
aHHOH B BOHOL cpeye c O6pa30BaHHeM pTyTHOOpranHyecKkuXx CoesuHeHuL X | 


XI cooTBeTcTBeHHO. 
OCOCHs 


Coequnenun Tuna VI wu X, cofepxaliue rpynnvpoBKy p< 
HgOCOC sl 
B 3aBHCHMOCTH OT XapakTepa paUKaJIOB, CBASAHHBIX C Me HTpaJIbHbIM yrJiepOAHBIE 
ATOMOM, MOryTC TOM HIM HHOM JIeErKOCTbIO THAPOJH30BaTbCA (HHOra Jake Md 
BJIMAHHEM Bar BOSyXa) c O6pasoBaHveM OKCUMepkKypupousBoAHnIx VII u X 
Tlocnequve Np OTINeEMIeHHH BOJbI OT ABYX MOJIeKYJI MpeBpalllaoTca B pTyy 
HbIe MpOWSBOAHbIe MpocTHix sbuposw VIII u XII. (Oguaxo VIII u XII mory 
Take OOpasopaTbes pu BsanmogeticrBun VII c IV u XI c IX.) 
B3aumojyelictBue He(CH;,COO), npotekaet c ruypas0HaMH ILMKJIOreKCaHOHa f 
4-MeTHJIMMKJOreKcaHoHa B BOAHOM cpeye uepes cragun I, II, IN, 1V, V; c rm 
pa30HOM WnKoneHTaHona — yepes ctragun I, II, HI, 1V, VI, VU, VIII; c rag 
pa30HaMM alleToHa HM KaM@opbl B BOAHOM cpeye — yepes ctagun I, I, IL, IW 
IX, XI, XH, 8 6ex30nbHov — yepes craguu I, II, Il, 1V, IX, X, XI, XH 
C THApa3s0HaMu 0-HUTpObeH3abyerufa H OeH3s0deHoua B OeH30IbHOM cpeye = 
gepes3 craquu IJ, II, III, IV, VI. Cnenyet ormetutb, uTO ecaH B BOAHOM Ccpez 
peakUMA, NOBHAMMOMY, MpefcTaBssneT COOOH HOHHBIM Mpouecc, TO B Cpese Ta 
KOrO HeHOJAPHOTO pacTBOpUTesA, KaK OeH30N, Ooee BeEPOATHBIM ABIAeTC! 
paluKaJbHblit MexaHu3m. Craquu peakunuu III—IV, IV—VI, IV—IX u IX—X 


MCHTOB C TOMOMLbIO AMasoamMdaTHyecKHX coeuHeHHH (1—*). 


Mockosckuit rocyJapcTBeHHbIli yHUBepcuTer Tlocrynuso 
um. M. B. JIlomonocoBa 26 IV 1956 
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Maxapos,B. A. Tuunc6ypr,l.W.Tasppuaos, E.H.Mepxyaosa, JAM 
72, 69 (1950); A. A. Axky6osBu4,C.Il.Maxapos,l. H. Tasppuaos, KOX, J 
1783 (1950); A. A. Aky6osnuu, B. A. Tuuc6ypr, Yen. xum., 20, 734 (195 
O. A. Peytos, Yen. xum., 22, 450 (1954). 


* He HckslloueHa BOSMOXHOCTH, ITO KaTHOH IV B BOHOli cpeze H COOTBeETCTBYIONIHH emy pé 
muKkam — CH, — C — HgOCOCHs 8B Gexsone He O6pasyiorca KaK KUHeTHUeCKH He3aBHCHMBI 


yacTHubl. MoxHO IpesMolOxKUTb B TAKOM CIyyae, YTO KOHCUHbIe pryTHOopranMyeckHe coequHe 
HHA NOIYYalOTcA B pPe3yJIbTaTe BTOPMYHbIX MpeBpawjenult MepBoHayabHO OOpasyromseroca | 
| ,HgOCOC 
IMazocoequHeHua Hu Hg (CHgCOO), Bemecrga, umeromero rpynnmuposky —CH,—C bs 
NOCOCHs 
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Hoxnaye Ankagemun nwayr CCCP 
1956. Tom 111,"Ni 4 


XHMH# 


A. A. TLETPOB u 10. H. NOP®UPbEBA 


NOPAAKE MPHCOEXMHEHHA BPOMA K AJIKEHHWJIALLETHJIEHAM 
(ITpedcmasaeno akademuxom B. A. Ap6ysoee.m 28 V 1956) 


Msyyennve peakiuil BHHHaleTHIeHOBBIX YrIeBOJOPONOB C BOJOPOAOM UH Ta- 
“CEHOBOJOPONaMH NOKasaJlO, YTO, He3aBHCHMO OT CTPOeHHA, OHH mpHucoesH- 
T STH BellleCTBA, KaK H THMMYHbIeC HYKJCO*HIbHbIe peareHThI, MO aleTHue- 
Oli cBa3H (*). B To xe BpeMa NOpAAOK mpucoeqnHeHUA OpoMa 3aBHuCHT OT 
OeHHA yruiepoqopoga. BunvsaleTusen NpucoequHAeT OpoM BO BCeX Tpex 
MO?KHBIX HallpaBJIeHHAX, TaBHbIM OOpasom B 1,4- u 1,2-mMomomeHuaAXx (°). 
HaJIOTHUHBIX YCNOBUAX BHHMJaKHalleTHeHb! (*), H30mponeHHsaleTueH 
WU yrJIeBOAOpOsb! C M30JIMPOBaHHbIMH JBOMHOM WH TpOMHOL cBagsaMH (1, °) qaror 
POMOM alleTHJIeEHOBbIe AHOPOMUJbI: TpOliHad CBA3b IipakTHYeCKH He 3aTparu- 
Ten. Jina BbISCHeHHA IpHYHH OTMeYeHHbIX 3aKOHOMepHOcTel HeOOXOAUMO 
O HccJleqOBaTb B3aHMO/JelicTBHe C OpOMOM ellle OHOTO THIa BUH alleTuse- 
BIX YIJIeEBOAOPOAOB, A2 HMCHHO H-aJIKeHUJIalleTHJICHOB. 

Mobi ocyiecTBHIH CHHTe3 AByX yrueBoyopoyoB sToro THNa — nponennu- 
yTeHHJlalleTHJICHOB — 10 HefaBHO mMmpeqoxweHHOH cxeme (°) 4H u3y4aHIH 
DANMOK NpHcoeAHHEHUA K HHM OpoMa B OTHOMeHHH | : 1. Bonpoc o crpoenuu 
NYSeCHHBIX JHOPOMVAOR Obl pelieH BMOJHe OMHOSHAIHO Ha OCHOBaHHH H3y- 
4UA UX XHMMYeECKHX CBOHCTB WH HMHPpakpacCHbIX CIICKTPOB. 

‘1. [lpm yetictsuu cnupToBol meson Ha xONO,y OHH ObICTPO OTHeN IAI 
—40% OpoMa c oOpa30BaHHeM BHHHWAaleTHJIeHOBbIX MOHOOpOMHOB. 

2. [[pu narpepanun c HBr u Cu,Br, B sdupHom pactTBope OHM JlaBaJIM ycToH- 
Bble K JIeHCTBHIO CHUPTOBOL men0Uu |,3-qveHOBble AHOpoMUbI, B UH*paKpac- 
X cHekTpaxX KOTOpPbIX ObIIH XOpOIO BbIPaxKeHbI Noochl Norsomwenua 1,3- 
>HOBOL cHCcTeMBI (puc. 1, 6, AuOpomuy mponenusauetusena 6,06 u 6,40 uv) u 
ITH OTCYTCTBOBAJIH MOJOChI, XAPAKTePHble JIA alleTHeCHOBOM CBA3H HM aviie- 
BOll CHCTeMBI. 

3. Tipu JelicTBHH aMMMauHOTO pacTBOpa OKHCH CepeOpa OHH MefIeHHO Jla- 
IH HeOoOpUIOH OcayqoK, cocTosuHH B OCHOBHOM u3 AgBr. 

4. B undpakpacubix clleKTpax HCXOJHBIX JHOpOMH OB MMesIaCb HHTeHCHBHAA 
moca nmorsjomeHua up 5,09 wy, XapaKkTepHasd TOJbKO JIA ANJICHOBbIX CO- 
iHenuii (”), a Tak>Ke Be YacTOTHI B OOacTH 6—6,5 u (oKon0 6—06 u 6,40 x), 
DakTepHble Juin 1,3-qMeHOBbIX ramoreHompousBoyublx (*). Tlonoc norsone- 
1 B OONacTH OKOO 3 vp vw 4,3—4,8 uv, OTBeYAIONIMX alleTHMeHOBLIM rpynmu- 
3KaM (7), B CleKTpax AuOpomugoB OOHapyxXeHO He Opino (puc. 1, au 1, 2). 
Jina cpaBhenusa Ha rpatbke MpuBeJeHbI KpHBbIe NponyckaHuA AMOpoMHoB 
iWsTHaleTHIeHa (puc. 1, e) M H30NponenumaueTusena (puc. 1, 0) c ane- 
IEHOBOH CTPyKTYpoOM. 

TakuM 06pa30M OblIO yCTaHOBeHO, UTO IIpH OPOMHpPOBaHHH aKeHWalle- 
IeHOB OOpasylOTCA CMeCH aJJIeHOBbIX (mpeoOmafaioT) MU 1,3-7MeHOBbIX Ju- 
muon (11) 6e3 MpuMecH BCKOJIbKO-HHOY Ab 3HAdHTeJIbHBIX KOJIMYECTBAX Tpe- 
TO BO3MOKHOrO alleTuJIeHoBOTO w30Mepa (III). 


6HBt= CC =]CH— CHBr—R 1 CHBr = CBr — CH= CH—R _ II 
CH =C — CHBr — CHBr—R _ III 


IIpu jeranorenupopanuu aJlieHoBoro AMOpoMHfa MporneHMalleTuseHa 
KHO OblIO OKUJaTb OOpasoBaHUsA HECKOMbKUX U3OMePHbIX MOHOOPOMBHHH- 
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alleTHuleHoB. Panee OblwIO NMOKa3aHo, 


6yTagquena-1,2.nomyyaeTcH BUHMMalleTHeH (°), a IPH AeraoreHupoBaHun 1} 
MOyTeH-3-HH-1 (7). Mcxoqa u3 9TUX Jay 


juOpomuya BUHMaleTHIe Ha — 1-6po 


-/ 
(9 208 2000 (600 140 of 
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3 é o 6 7 Bye 


Puc. 1. Kpuspie Mponyckanua jHOpomu- 
OB: a — MpomenvaleTuieH WHOpomuy (3— 
5,25 » cupusmoH u3 LiF, tommuya cron 
0,1 mm, qamee —c mpH3moli us NaCl, ton- 
mHHa cioa 0,25 mm); 6 — 1,2-nH6pomnexr- 
Tagueu-1,3 (3—5,2».cupu3smoHi us LiF, na- 
Jiee c mpH3moH u3 NaCl, TtommuHo canoa 
0,1 mM); 6 — BHHHaleTHJIeHOBLIH ~MOHOOpo- 
MH], (YCJIOBHA Te %e); 2@e — OyTeHHaneTH- 
JleHAMOpomuy (c upusmoi us NaCl, tommuna 
cuioa 0,1 mM); O — u30NponeHHsaleruneHLu- 
Opomuy (mpusma us NaCl, tommuna cron 
0,25 mm); e — BUHHJISTHaleTHJIeH HOpoMuy 
(ipu3ma u3 NaCl, rommuna cnoa 0,1 mM) 


KHJI- WH H30aJIKCHYIaAUeTHJICHbI IIPHCOCIHHALIOT Opom IIPEHMYMLECTBEHHO 110 {BOM 
HOH CBA3H, T. €. KaK COeC]MHEHHA C M3OJMPpOBaHHbIMH KpaTHbIMHW CBA3AM 
Y cTaHOBJICHHbIe 3aKOHOMCPHOCTH B OPHEHTAaWMH MOJIeKY Jbl Opoma B MOM€Hi 


yuTO IIpH JerasJIoOreHHpOBaHHu 4-xJ10 


HbIX, HaWOoee BEPOATHbIM MPOAyKTO 
peakIlHu cyleqoBaso cuHTaTb 1-Opon) 
leHTeH-3-nH-1. elicTBuTeJIbHO,B HA@ps 
KpacHOM clleKTpe BelllecTBa, MOuyyer 
HOTO pH JerasOreHupOBaHHu AMOpoOMI 


jla MponenusaneTusena, Obl OOHapy 


iy 
8 


| 


KOHeEYHOM aleTHJIGHOBOH TpyINHpOBK 
(3,03 v) uw ammeHoBol cuctTembl (5,10 4 
ObINH BbIpaxKeHbl KpaliHe ca0o (pu 
rey: 

TakuM OOpa30M, MOXKHO CfleJa 
3akuioueHHe, YTO erasoreHupoBaHh 
aJIJIGHOBBIX JMOpoMUAOB Tula | Npoxe 
JUT c OO6pa30BaHveM B KayeCTBe OCHOP 
HOrO IpOyKTa BHHHMAaleTHJIeHOBO 
MOHOOpoMuya c  oomler (opMy 0s 
CBr=C—CH=CH—R. JI[pyrue Boa 
MOXKHbIe H3OMepbl IPHCYTCTBYIOT TOME 
KO B KayeCTBe HeOOJIbIIOH MpHMecH. | 

TlomyueHuble pe3yJIbTaTbI MO3BOI AIO 
MOABECTH HeKOTOpble HTOrH HaluvuM Ue 
CJleqOBaHHAM B OOaCTH peakIHH 
6pOMOM BHHUJalleTHJCHOBbIX yrvIeBOlO 
polos. 

YcTaHOBJIeHO, 4TO JBOMHaA CBASI 
B CHCTeMaxX C H30JIMPOBaHHbIMH Kpat 
HbIMV CBA3AMH OKa3bIBaeTca Oovee peak 
I[HOHHOCHOCOOHOU NO OTHOIMeHHO K Opd 
My, 4eM Tpolinan cBa3b. B conpaxeHl 
HOW 1,3-eHHHOBOH CHCTeMe MOABIAeTCH 
BOSMOXHOCTb IIpeHMyluecTBeHHoro 1,4 
IIpHcoeMHeEHHA OpoMa C HayaJIOM aTakh 
NO TPOHHOH CBA3H MH, NOBHAMMoMy, & 
noculeqyiouleli YaCTHUHOH H30MepH3é 
uven 1,4-q7MOpomuya B 1,2-yHOpomuy, 
Taka BO3MO%KHOCTh B 3HaUHTeJIbHO! 
Mepe OCYIN€CTBIIACTCH TObKO B CY4é 
BHHMJaleTHeHa HW auIKeCHHalleTHJIeHOE 
C HOPMaJIbHbIM cTpoeHvem. Bunnua 


NPHCOCIMHCHHA K BHHMNAeTHJICHOBbIM yrJIeBOLOPOaM XOPOIIO yKWajbIBalorc 
B OObIYHbIE MpeCTaBeHHA TeOpH 9eKTPOHHBIX cMemennii. MoxHo ca 
HowaraTb, YTO B MOVeKyNaX BUHMAIKMJI- M HSONPONeHHs aleTHeHOB paluKadb 
BPISBIBAIOT CMeleHHe SJIEKTPOHHOLO OO1aKa B CTOPOHY STHJICHOBOI CBA3H, B MO: 
JeKYy aX BHHWAWeTHeHa HM. aIKeHUaleTHIeHOB — B CTOpOHy alleTuieHHO 
CBASH. ITO OOCTOATEMbCTBO H MOKET ObITS TIPHUHHO!I TIpWcoe ue HHA “aa 
K yruleBowopoqaM MepBoro THMa MO 9sTHJIeHOBOM CBASH, K yraleBolOpoyaN 


* 
AnkuurasorenalerusieHbl Horsouraior Kak ABY3AMeMLeHHbIe aeTHeHb! (2°), 
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7oporo: THNa—B 1,4-NOJIOKeHHH C HadasOM aTaKH MO alleTHseHOBOli CBA3H 

Cc PuKCalwel BTOporo aToMa Opoma B TlOOxKeHHH 4. 

Hannune suleKTpOHHBIX CMeIIeHHH B MOJIeKYaX BHHWIAaleTHeHOB B COOT- 
sTCTBHH C BbIIMeyKasaHHbIM MpeMONOKeHHeM NOATBepxaefca H3MepeHuAMH 
2KATOMHBIX PaCCTOAHHH (BHHUMAaleTHIeH — yKOpouena cBA3b =C—C=, 
{HUJIMETHJaleTHIeH — yKOpO¥eHbI CBaA3H ==C—C= u —C—C=) (14), a 
KXKe UHPpakpacHbImMu cneKkTpamn (!2), 


IKCNeCPUMEeHTANbHAA Mia Cela 


BpOMHpPpOBaHHNe TponeHHManeTuneHa (NeHTeH- 
uH-1). IIpu Aelicrauu 21,8 r6poma B 30 Ma xmopocbopma na pactBop 13,2 r 
oneHuuialeTumena (T. Kum. 46,5—47,5°, n2 1,4348) B 100 ma xmopodbopma 


HW pa3sMelMBaHuH HW OxNaxKeHuu (—10—0°) B pesyJIbTaTe pa3sroHKH peakIMOH- 
dif CMecH B BakyyMe Obl0 Nomy4eHo 26 r (84%) qHOpomuyoB u 4,3 r ocTaTKa. 
> Kun. 66—76° (10 mm), d20 1,7926, n% 1,5742. 


Ltineds %: Br 70,63; 70,82 

CsHgBra. Brryucneno %: Br 70,74 
“Ilpu qelicrsuu ua 9 r Au6pomuya pactsopa 3 r KOH B 30 ma metuaoBoro 
HpTa Ha XouIOsy B TeyYeHHe 2 4ac. OOpas0Bas0cb 2 r OpoMHOHAa, YTO COCTAaB- 
eT 32% oT uMeBlweroca B AHOpomuge. (IIpu paOote c Apyrum oOpa3ioM Ju- 
OMHjla B TeX Ke yCJIOBHAX B pacTBop Mepeuio 38% Spoma.) IIpu pas6apnennn 
€CH BbIJeHIOCb MaCJIO, KOTOPOe Tocle MpOMbIBaHHA pacTBopom CaCl, u 
SICYIUMBaHHA ObIIO MOABEprHyTO pasrouke B BakyyMe. IJomyyeHo oKono 1,6 r 
AnMOpomaueTusena. T. kum. 45—47° (40 mm), d®° 1,3785, n° 1,5210. 
Haliyeno %: Br 54,61; 54,44 
C;H;Br. Bsrancueno %: Br 55,11 
_ IIpu uarpepanun 8,2 r qu6pomuga c 6 r Cu,Br,, 15 ma Konu. HBr u 30 ma 
pupa Ha BOAHOM OaHe B TeyeHHe 5 Yac. Opimo NOMyyeHo 5 r 1,2-~nOpommenta- 
MeHa-1,3. T. kum. 60—62° (10 mm), d® 1,8079, n° 1,5670. 


D 
| HafiqeHo %: Br 71,08; 71,14 
CsHgBre. BrruncmeHo %: Br 70,74 

 IIpu o6pa6orke AuOpomuya cnupToBpim KOH B panee yKa3aHHblxX yCJIOBHAX 
rilenIeHHA OpoMa He HaGuojasocb. 

BpoMupoBaHHWe 6yTeHH¥aaneTHUMeHaA(reKceH-3-H Hl). 
[pu Jelicraun 7 r Opoma B 20 Ma xsopotbopma Ha pacTBop 6,1 r OyTeHHuale- 
AneHa (T. Ku. 72—74°, n® 1,4381) B 100 ma xmopodopma OpblIo NowyyeHo 


D 
r AuOpomuyos (76%) u 2 r octatKka. T. Kum. 85—95° (10 mm), d2° 1,6937, 
01,5650. 


Hafiqeno %: Br 66,43; 66,29 
CeHgBry. Bprucneno %: Br 66,61 
IIpu crosunu 0,5 r quOpomuya B TeyeHHe 2 yac. c pactBopom 0,2 r KOH 
10 Ma MerusoBoro cuupTa B pacTBop Mepelito OKO 42% Opoma, UMeBIerocAa 
Hapecke J{HOpomuya. 


JIleHuHrpamckul TeXHOJIOrHYeCKHM WHCTHTYT Ilocrynuso 
um. JleHcopeta 26 V 1956 
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Jloxaagn Axanemuu nayrk CCCP 
1956. Tom 111, Ne 4 


B. C. STJIMC u. T. A. PASYBAEB 


CYJIb®HPOBAHHE JWU®EHWJIMETAHA 


(ITpedcmaeaeno akademuxom A. H. Hecmeanoseim 16 V 1956) 


[pu cyapupopanun ud@enusmetana (1) BbICOKOKOHLeHTPUpOBaHHbIM om 
MOM OblJIO OOHapy2KeHO OOPasOBaHHe BellecTBa, OKPalUHBAaIolleroca B WleOUNG 
cpeyle B XKeJITHIM IBeT. a 

Jlelicrsue cepHoli KucmoTbI Ha (1) cpaBHHTeIbHO MaJIO u3syyeHO. YcTaHoK 
JICHO, UTO IPH JelicrBuu Oombworo u3OEITKAa WHIMauelt H,SO, ua (1) nonyyaetdl 
4,4’-qucympokucnoTa Audenuimetana (3,*), KoTOpad Oblia BbieeHa B BES 
comet. B wHbIx cTy¥adX NosyyasIH CMeCb H30MEPHBbIX CYJIbPOKUCOT, CTPOeHh 
KOTOPbIX He yaBaslocb ycTaHoBuTb (*). IIpu elicrBuu XOpCyb@OHOBON Ki 
loth! Ha (1) B xmOpodopmMe nowyyalH MOHOCyboKUcOTy AudpenusMeTal} 
HM B HeOObIUHX KOHUeCTBaxX upeHHIMeTaH-o-cyE@ou (7,5). 

Llenbio HacToslel pa6oTh! Obllo HCCIeOBaTb NO yyalouleecaA OKpalleHHd 
cOeHHeHHe HW YyCJIOBHA ero OOpasoBaHHaA. 

I]peqmou0xkuB, YTO KpoMe CyJIb*bUpOBaHHA NPOHCXOAHJO HW OKHCIIeHHE BOMG 
pOOB Y MeTHJIGEHOBOH rpyNbl, HAMM ObIJIO HCCJIeOBaHO CyJIb*UupOBaHue B Te 
Ke yCJIOBHAX CJleqyloulero pxAa coequHeHHH: udenHmetana, 1,1-qudenu 
atana (II), tpudenummerana (III), 2,2-qudenumnponana (IV). B pesyapra 
HCCule{OBaHHA ObIIO YCTAHOBJIeHO, YTO Kpacsilee BeLLECTBO MOWyuaeTcCH Takk 
B caryyae (II), (III) u ne nomyuaetca B caryuae (IV). Sto ropopuT O.TOM, 4TO ul 
OOpa30BaHHA KpacHTeJA HEOOXOAMM He3aMeLeHHbIM BOJOPON y asIKUbHOLO YI 
JeBoyjopoya. I]popoya cysbpupoBpaHve B MpHCyTCTBHH OoubWOrO M3O6BITK! 
SO;, MOKHO OXUaTb OOpasoBanhaA WukIHYecKOrO cyboua (°,°). pu elicrBu! 
60% -ro oneyMa Ha (I) pu oxax*eHHH, Kak OblIO HAMH YCTAHOBJIeHO, IpOucKxe 
UT OKHCJIe€HHe MeTHJICHOBOH FpyNNbl C OMHOBPeCMCHHBIM CYJIb(upOBaHHeM B Me 
omeHuax 4,4’ (1). Yoxxe pH STHX YCNOBHAX OOpasyeTCA B HE3HAUHTeIbHOM Ke 
JIMYECTBE KPacsllee BEIeCTBO, KOTOPOe MOXHO OOHAPY2KUTb MO OKpacke NOMMe 
JIOYLHHOTO pacTBOpa CysbdonposyKta. OHakO BbIJeHTb 9TO BelecTBO H 
MpeACTaBANOCb BOSMOXKHDIM. Ecam nmofelcTBOBaTb Ha Hosmyuenubiii 4,4’ -7H 
CyIb@oOeH3SrHApOs HOBOH MOpuMeH oeyMa pH Temmepatype 150—160°, 7 
MosyyaeTcA C KOJHYCCTBCHHbIM BbIXONOM Kpacsillee BeileCTBO, AHHJIMHOBA! 
COJIb KOTOPOrO, TIpeKpacHO KPUCTAaJH3yIOWlaAcA B HIJIaX, COBEPIWeHHO OTJIMUHE 
OT AHHJIMHOBOM COJIH MCxo_HOl cysbpoKucoTH. TakuM oOpa3om, mponec 
B3anMoelictBun 60%-ro ouleyMa Ha (I) MOXKHO UpescTaBHTb B BUJe: . 
: 


(CgH;),CH, + $O,(H,SO,) —~ 4—HO,S—C,H, —CH(OH)—C,H, --SO,H-4', 


H. OH 
2 Ge 
3 
4-HO,S—C,H,—CH(OH)—C,H,—SO,H-4' + $0,(H,S0,) 6 
eed ye BO SO.H 
> 3) 


(Vv) 


Crpoenue (V) Obl AoKasaHO cueyiouyuM OOpasom. CypdupoBanuem (I 
XJOpCyIbPoHOBoH KHcOTOH B CHCl, Obit BbiqeneH uceHHsIMeTaH-o-cy bor 
842 


TOpbIii OOpaOaTIBaIcA KOHWeHTpUpoBanHoli H,SO,. [Ipu 40° cyapou raaqKo 
Biupyetca, OfHako Kpacutesa He OOpasyetca. Ecau 2xKe cyuibou Harpers 
OHUCHTpHpoBaHHolt H.SO, Ao nosBsenua napos SO,, TO MOxKHO OOHAPy2KUTb 
JasoBanve Kpacutea. Mcxoqa u3 aToro onbira, HaMH Obit OKHCJIeH yKa3all- 
H cysbipou, Pb(CH;COO), 8 CH;COOH, 8 pesynprate yero Obl romyyeH 
aCHTeJIb, H€ paCTBOPHMbIH B BOe, HO paCTBOPHMbIli B cuupTe. CneKTpbl Mors0- 
HUA TAKOrO OKHCJICHHOFO CYJIb- 

a B IeJIOWHOM CHHPTOBOM pac- ° be 

ype HU MomyYeHHorO kKpacuTeiA Ge (Y/ 
AMBIM CyJIbupoBanvem (I) B 
HOM INeIOUHOM pacTBOpe aHa- 
ruunbt (puc. 1). 80/ 
OxuceHve juceHusMeraH-o- 
mbtpona CrO; B CH;COOH npu- 
MMT K OOpa30BaHHIO KeTOHHOII 
bl, H NOJIYYeHHIi KeTOH He 
MineTca Kpacutesem. IIpupeyen- 
€ BbIILe CTpOeHHe KpacHTesA Ha- 40 
| ObIIO WOKa3aHO Ccysb(pupoBa- 


Be mu 
€M CMeCH OpTO- H Mapa-7uXxs0p- VA. 
MeIICHHbIX J{M(eCHHJIMeTaHOB B ak (an 


a3SaHHbIx YCJIOBHAX. Cmecb AM- 


opAudenuMeTaHoB mouy ua 20 760 700 340 380 mye 
Kuve XsIOpOeH301a Cc a, a’- a 


er ie Puc. 1. Cnektpbl MorsonjeHHA IWeTOUHOTO pacTBopa 
MCyTCTBHH AICl;, m0 aa Or uu aHHHHOBO! CoH (V) (0,2 r 8100 Ma pacrsopa, 
paHee ONHCaHHbIM MeTOJOM (°). pH 12) 1 (VII) (0,1 r B 100 ma cnuptosoro pactsopa 
1€Cb H3OMePOB HeBO3MOXKHO pa3- NaOH, pH 12) 

IMTb pasroHKoH. Ecsu mojeti- 

BOBATb Ha Taky!0 cmMecb 20%-M OsIe@yMOM Ha XOJOY WH MpOkyKT cyvbpu- 
BAHHA BbIIMTb B BOY, TO TlowyualoT HepacTBOPHMOe B BOJe BeMLeCTBO, 
EKPACHO KPHCTaJJIMSyIOULleecaA H3 ropsAyero CHHpTa HW OOJIaqaiollee HHAMKATOp- 
IMH CBOHCTBaMH: B ULeJIOUHOM CIIMpTOBOM paCTBOpe OKpalHBaeTCA B KeVJITHIL 
eT, IPH MoyKHcTeHHH CH;COOH oxpacka ucuesaer. AHaslorMuHble H3MeHeHHA 
(pacKH IIpOHCXOAAT H C BelleCTBOM, KOTOpoe pacTBopHsocb B Bose. Tlony- 
HHOe BellecTBO (T. mt. 166—167°) no cofep2kaHHto Cepbl, XIOpa H TUAPOKCHJIb- 
yi TpyMMbl cooTBeTcTByeT cbopMyste C,3;H,s,Cl,0,S. Emy moxkno mpHmucaTb 


poeHne: 
of ; : ei 


(V1) 


Ss 
T 


Ilonomenus 4,4’ 3aHATbI XOpaMu, MOITOMY CYJIb(PMpoBaHHe 9TOFO H30Mepa 
Jou30NTH He Morso. IIpH AONOMHUTeIbHOM BO3JeHCTBUM Ha yKa3saHHoe CoeqH- 
HME OJIEYMOM TIPOHCXOAUT CysIb(pHpoBaHHe, MU BeLleCTBO CTAHOBHTCA paCcTBO- 
AMbIM B BOJe. 

BpuleseHHble BellecTBa O6/lajaioT HHMKaTOpHbIMM cBolicrBamMu; pH mepe- 
mga 11,5—12,5. Anuaunopaa comp 4,4’-qucynppoKucoTh! OeH3rHuApos-o- 
bPOHa PaCTBOPUMa B BOJe H B BOAHOM criMpTe. CybPOKHCMOTAa KPHCTaJVIN- 
reTCA B HTsiaxX Cc 4 MOJIEKYJIAMU KPHCTAaJIIM3aHOHHON BOsbI; BECbMa PHIPOCKO- 
4uHa. OIKBUBAJEHT HeliTpalusalluu aHHIMHOBOM comm 295; Ana @sHig2N 255 
wuHcneHoO 296. IlomyueHHoe coequHeHHe oO/lajaeT pAOM NPHMeyaTeJbHbIXx 
;OHCTB: a) B CHJIbHO IeIOUHOH cpese B MPMCyTCTBHH BO3SyxXa WIM HesHadH- 
JIbHBIX KOomHUecTB H,O, mpOWcXOAUT H3MeHeHHe 2KeJITOM OKpacKH B HHNTeH- 
[BHO 3eJIeHy¥0, KOTOpas Yepes HeKOTOPpoe BpeMA YCTyNaeT MeCTO CHOBa 

843. 


*KeTON*; 6) HMeIONacA PHAPOKCHJIbHad rpylia He O€H3OHJIMpyeTCA XJIOPUCT 
6eH30HJI0M H He MeTusmupyerca (CH,).SO, B WeMOuHO cpeye; B) C AHasomMeTaH 
pearupyYloT TOJbKO BOJOpOAbI cymbhorpynn, B pesysbTaTe Yero NONysaercs } 
MeTHJIOBbIM SUP CWIbCPOKHCJOTHI; ©) MOMyYeHHOe COeAMHEHHE JIerKO CoueTaeT 
C COMAMH Wua30HHA MU OOpasyer AuasoKpacHTeb, OOMaMaOulH HHAMKATOPHbIh 
CBOMCTBaMH — B HeliTpaJIbHOM MU KuCON cpeye erO OKPaCKa XeJITaA, B MeN 
HOH — kKpacHaa. 

Tlepeuncsienuble CBOlCTBa CHHTe3HpOBaHHOFO COeMHEHHA MOXKHO OOBACHHT 
npelnosoxKuB OOpasoBaHve HOBO! xpomModopHO rpynmbl ocoboro pofa: 


lof 10} 


AToM S, COe]HHeHHbIM C apOMaTHYeCKHM SAJPOM, HMeeT MOJIOMKHTCJIbHBI 
3apA W3-3a CeEMHNOJAPHOH CBaA3H C KHCOpoqoM. C pyro CTOpOHb!, B opra 
MOOKeHHUN Haxog_uTca rpynna C—OH. B mesoyHol cpeye MoxeT mpoxofMm 
ee Tlepexoq B aHHoH—C—OlI1~. OrpuuateibHblid 3apaq “KMCOposa YacTHYE 
mlepexoquT Ha atom C. 

Takum oOpa30M, OeH30/IbHOe APO B O-NOJIOMKEHHH MMeeT NOJOMKUTEMbA 
H OTPHUAaTeIbHO 3apA2KeHHbIe ATOMbI, KOTOPble MOryT BbI3BaTb XHHOKAHG 
nofqoOuylo NOApHsalunio apomatuyeckoro apa. JlaHHoe OObACHeHHe MO2 
CJLYKHTb JHWIb padoueh runoTesoH u TpeOyeT JalbHelWero SKCIepHMeHTaIE 
HOrO H3yueHHsA. : 


Ilocrynuuo 
5 V 1956 


UMTHPOBAHHAS JIMTEPATYPA 
oer, Ber., 5, 795 (1872). *T.- Zincke, Ber., 5, 6sonquumm 


We aden i) 
3 A.Lapworth, Proc. Chem. Soc., Ne 193, 112 (1897—1898); Chem. Zbl., II, 95 (1898 
4A. Lapworth, J. Chem. Soc., 73, 402 (1898). > E. Wedlkind, D.Schenk, Be 
44, 198 (1911 ®W. Rueggeberg,T. W.Sauls,S.L.Norwood, J. Org. Chem 


20, Ne 4, 455 (1955). "T. A. Pasypaes, B.C.OTauc, KOX, 25, No 9, 1711 (me 


x 
Takne H3MeHeHHA He HaGOMaloTCA C NPOUSBOAHBIMU (II) u (III); sto yxasprpaer, uto pam 
MaHHOrO MIpeBpalleHHA HeOOXOAMM ene OHH ATOM BOROpora. ; 
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PH3SHTECKAH XHMHA 


B. Tl. BATPAKOB . 


ABJIEHHE KATOAHOM MACCHBHOCTM METAJIJIOB B CHJIbHO 
OKUHCJINTEJIBHbBIX CPEXAX 


({Ipedcmaeaeno akademukom C. H. Boaopkosurem 18 VI 1956) 


B mporTHBonosoxKHOCTb aHOJHOM MaCCHBHOCTH — ABJIeHHIO, BeCbMa pacmpo- 
aHeHHOMy HU HaOsOaeMOMY TIP AHOMHOM NOJAPH3allUu MeTAaJIOB, MbI CTOJIK- 
HCb C HOBBIM ABJICHHEM, KOTOPOe CJIeAVeT HA3BATb KATOAHOM MaCCHBHOCTBIO. 
W_ KaTOAHOM MaCCHBHOCTbIO MeTaJJIOB Mbl NOHHMaeM pe3KOe CHHKeHHe 
PpOcTH KOPpO3HH MeTaJsIJIOB BCIIeACTBHe OOPasOBaHHA 3alllHTHBIX IJIeHOK 

A KaTOJHOH MOJAPH3allHH MeTaJJIOB B CHJIbHbIX OKHCJINTeIAX. SBaeHHe Ka- 
HOH MaCCHBHOCTH MeTAaJIJIOB YaCTO COMPOBORKMaeTCA 3HAYHTeIbHbIM CKAUKOM 

HiHasla B OTPHlaTebHy!o cTOpoHy. Hamu 6pbl0 MOKa3aHoO, TO ABJeHHe 

OJHOM MaccHBHOCTH HaHOosee 


aKTepHO JWIH CHJIbHO OKHCIM- -{0 
IbHBIX cpe (1). M3 paccmorpex- ~08 
CO MeXaHH3Ma TepelaccuBalluu ‘ 
wie B CHbHBIX OKMCAIMTeNAX “06 
7) cilefyeT, 4TO eC CMellaTb -04 
TeHUMal cTaneuw WO Oonee OTpH- -02 
PeJIbHbIX 3HaveHHii MyTeM KaTOJ- ; 
A nONApHsalUNN, TOBpase cnyyacn 6g 2 
9KHO BHOBb JOCTHTHYTb MacCHBHO- 2 
cocTOAHHA. | 04 
SA pkuM UpuMepoM Takoro cayyasr I 
IfeTCA BOSHHKHOBeHHe KaTOJHOH pi 
CCHBHOCTH Hep KaBelollleH cTaJH 08 
qa AIT npu KaToquow momapu- {0 
Iuu B 60%-i xpomMoBOH KHCJIO- i 
Silecb B Mpouecce KaTOAHOM T0- pee 
pu3allNH HaOmOfaeTcA peskuii i 
a MOTeHIMana cTamu, MOcTHrato- 


fH 1,5—1,7 8 yxKe pu HeOombUINx goott gor =u ky $0) QO 
OTHOCTAX TOKa (puc. 1), B TO Ug J (ma fem?) ——> 

SMA KaK TIPH AHOMHOM NONAPHSaA- = pyc, 1, Kpuppie anoguoti (2) Hw KaTOLHOit (x) 
M WOTeCHIMai MpakTHYeCKH HE nonapusannu: / — HepxaBeioulad cTamb 18-8 
HACTCA, HECMOTpA Ha 3HayNTeNb- ¢ Ti B60%-t HeCrOy; 2— maruueppit cnaB 
> H3MeHeHHe BeMUMHbI MIOTHOCTH MAS Mg + 6% Al 8 60% -lt HeCrOg 
ymHOrO ToKAa. IIpuH anognok nomsa- 

3alluH HaOmofaeTcA GOecipenaTcTBeHHoe pacTBopeHve ctamH 18-8 c oOpa- 
,AHHEM INCCTHBAJICHTHBIX WOHOB xpoMa (nepemaccuBallus). 

Peskuli cna noTeHwvana Mp KaTOAHOM NOWApHsallHu BHIsBaH OOpasoBa- 
2M 3alllHTHOM MwleHKH, KOTOPad CHJIbHO TOPMO3HT MpoTeKaHve KaTOHOTO 
pecca HM cooOIlaeT cTaIH MlaccHBHOe cocTosHHe. OneKTpog us cranu 18-8 
le KATOJHOH NONApusalHH OcTaeTcCA OwlecTAMHM, Oe3 BCAKMX M3MeHeHHH 
OpOcTh KOPpO3HM IpakTHYeCKH PaBHa HyJi0), B TO BPeMA KaK IIpH aHOMHOH 
IAPH3allMH OH 3aMeTHO W3MeHAeTCA BCJIeACTBHe ObICTpOro pacTBOpeHHaA. 


T. 1441, Ne4 = 


TlomoxKvTeIbHOe BIIMAHHE KaATOLHOM 3alllMTbl Ha YMeHbIWeHHe KOPPO3HH CTay 
18-8 oTmeyasocb TakxKe B pacrBope 60% HNO; + 10% K,2Cr,0, (*). 
Apnenue KaTOAHOM NMacCHBHOCTH xapakTepHO He TOJIbKO AIA CTaJiew B 
CTOAHMM Mepenaccupaluu, ero culeyeT paCCMaTPHBaTb 3Ha¥HTeJIbHO UIMpe 
IIpHMeHHTeIbHO K ApyruM metannam. TloqoOupili shdbext, HampuMep, MO 
HaOjl0aTb pH KaTOAHOM NomapH3sauHH TakKUX KOPpO3HOHHO-aKkTHBHbIX 
TaJIJIOB, KaK MarHHu HW ero CMMaBbl, OTMM4Ak 
WWecd HA3KHM 3HaveHHeM QJIeKTPOAHOrO NOTE 
unana. IIpu KaToquof nomapu3saunn B 60%) 


— ee 


| 
H,CrO, y2ke pH MaJibIX NJIOTHOCTAX TOKA siled! 
TakxKe MpOWCXOAMT peskKH Cia moTeHUHMas 
B OTpHUaTesIbHy!0 OOacTb, AOCTHraioulun es | 
(cm. puc. 1). Sror cna NoTeHuvala BbIsBa 
o6pa30BaHveM Ha MOBepXHOCTH MarHHA H eT} 
CHwlaBOB 3all[HTHOHM MIeHKH, B TO BpeMA Kal 


TeJIbHa, HECMOTPA Ha WHpOKOe H3MeHeHHe NO 
HOCTH aHOHOTO TOKa. Kak BHAHO, COxXpaHAe vc 
Puc. 2. Cuwxenne cuabl ToKa TOT Ke XapakTep KPHBOH, 4TO H JIA Hep KaBers 
napst AIT wu MA3 senegctane men ctamH AIT. Tipu KaToquow NomapHsaial 
KaTOMHOH MaCCHBHOCTH MarHHeBbili 9eKTPOR ocTaeTca OecTALMM, 6 
W3MeHeHHH; MPH aHOJHOW NOApHsalHH OTMEl 

yaeTCA MHTeHCHBHOe pacTBOpeHHe MarHveBoro 9JIeKTpOsa. 

SBleHHe KaTOJHOM MacCHBHOCTH MOKeT ObITh UCMOIb3OBaHO TPH 3alllAt 
OT KOPpO3HH MeTaJIJIOB B CHJIbHO OKHCAHTeMbHBIX cpejax. M3 npebizyuler 
cleyeT, UTO TPH HaORKeHHH He3HAUNTeIbHOTO KaTOAHOrO TOKA MOXKHO JO 
CTHUb NaCCHBHOrO COCTOAHUA MeTad- 

JOB, OOMIHO NOABeprarolluxca pas- ei 
PyleHHio BCHBHBIX OKMCJMTEMbHBIX > M 
cpeyax. Tak, B 60%-% H.,CrO, cKo- oe 
poctb Koppo3uu ctamu AIT mpu Ka- 
TOAHOM MMOTHOCTH ToKa 0,3 Mma/cm? 
pakTuyecku paBHa uy. Ilone3- 
HOM B S9TOM CJlLyuae MOKeT OKA3ZAaTb- | 
CA WM UpoTekTopHan s3amuta. Kak 
culeqyeT W3 KPMBbIX NOMApH3aluu 
ctamM SIT mw Marnueporo cnuaBa 

MA3 8 60%-4 H,CrO, (npu naoma- A a 
WM anekTpogqos | cm’), noTeHuuas 

ctamH AIT npv kaToquoli nomapusa- Puc. 3. Cxemarwueckan nosspusalHoHH 
UMM NOX BJUIMAHHEM KOHTAKTa C MA3 AMarpaMMa, MNOACHAWUaA ABJICEHHe KaTONHO} 
cmemaetca c 1,36 yo 0,8 B (cM, here yk 

puc. 1), pw sTomM mpaKrnyecku 

IipekpalilaeTcA CaMopacTBoOpeHHe CTaJIM B BHJe WeCTHBaJIeHTHbIX COeqMHeH 
XpoMa HM HacTyNaeT ABJeHHe KaTOAHOM MaccHBHOCTH. 

Hecmotps Ha To, uro kK chuiaBy MAS npucoequHseTcA HepxKaBerwmlad cra 
AIT, cua toKa nappt AIT — MA3 (nuouaqu asnekTpofos no 5 cm? KaxKypll 
ObicTpO CHuxKaeTCA C 2,75 No 0,3 Ma (puc. 2) BCNeACTBHe CHIbHO NoMApusally 
KaTola. CXeMaTHYeCKH ABNeHHe KATOAHOM NaccHBHOCTH NOKasaHoO Ha MOMApl 
3alMOHHOM Juarpamme (puc. 3), rye J, — CHa TOKa B aKTHBHOM COocTOsHMI 
In — CHa TOKa pw KaroxquHow maccuBHoctu; E,C — KPHBaH KaTOJHO 
NOJAPH3auMH B aKTHBHOM cocTosHuu; E,M — kpuBan kaTO_HON nonapy 


3aulnH B CJlydae KaTOAHOK maccuBHocTu; E,MC — xpuBasx avo_Hon nonapH 
3allMn. ; 
Cla ToKa JOKabHOFO SeMeHTAa B STOM Cuy4ae ONpeemaeTcA a 
KaTOJHbIM TOKOM, JIMMUTHPYeMbIM 3alllMTHOU NIeHKOM Ha KaToyax. Baxkuo, 4 
Me€peMelMBanhe pacTBOpa B STOM CJlyyae MPaKTHYeCKH He MOBbIAaeT 3HAUeHH 
lipefeIbHOrO ToKa. 
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Kak HB CJyYae aHOHOH MaccHBHOCTH, KaTOJHad WaCCHBHOCTb MOXEeT ObITb 
yileHa 3a CYeT AKTHBATOPOB, NPHCYTCTBYIOWNX B pacTBope. Ha puc. 4 noKa- 
a KPHBad KaTOAHOH NONApH3auHH MiaTHHb! B 60%-li H,CrO,. Mogo6xo 
mM AIT, a taxxe cnnasy MA3, Ha nuaTHHOBOM duleKTpoje OTMeuaeTcA pes- 
cna NOTeHuMala Np KaTOAHOH NOMApH3auUH BeeyCTBue OOpas0BaHHA 
HKH. IlepememmBanne NpakTHYecKH He U3MeHAeT BeJIMUNHbI Mpesenbuoro 
a. JoOaBku akTHBaTOpoB B Bue XNOP-HOHA NOMHOCTLIO CHUMAIOT apie KT 
IAHOH NaccuBuocrH. SBMeHHe KATOAHOL NAaCCHBHOCTH MOXKET ObITb BbI3BaHO 
asopoli, Tak uw aqcop6unounoit meHKoli. 


0 05 10 re 25 mafom? 


Puc. 4. Kpuppie KaToqHo omspHgaluu mnaTunp B 60% -h 
| HeCrO,: J — 6e3 nepemewuBaHia; 2 — np nepememmBaHHy; 
3 — B IIPHCyTCTBHH XJIOp-HOHOB 


J6pas0BaHve OKHCHBIX TVJIeEHOK, OOYCJIOBJIHBAaIOWLHX ABMeHHe KaTOAHON 
SHBHOCTH, MOXKET NPOUCXOAUMTS Kak IIpH yYacTHH HOHOB HM ATOMOB NowA- 
yeMOro MeTaJIJIa, TAK HW 3a CUeT BOCCTAHOBJICHHA BbICIUMX COeAMHEHHH Apy- 
-MeTAJIJIOB, HaXOJAMIMXCAH B pacTBope. 

ABJIGHHE KATOAHOH NaCCHBHOCTH MOKET NPOABIATLCA pH KaTORHOM NoOwA- 
AILHH MeTaJJIOB He TOJIbKO B XpOMaTaX, HO HM B paCTBOPaX BbICIUHX COeLH- 
AM APyrux MeTaJJIOB, HaNpvMep MOHOAaTOB, BaHaaTOB, BOIbcpamarTos, 
MaHTaHaTOB H Jp. B pale cyyaeB OHO, BEPOATHO, MOXKET ObITh HCMOb30- 
O JIA KATOMHOTO OKCHAMPOBaHHA MeTANJOB. 

TopmMosatiee BJIMAHVE MJIeHOK Ha KaTOJHble MPOWeccbl CBAZAHO, BO-NepBEIX, 
ACHbINCHHEM AKTHBHOH MOBEPXHOCTH SJeEKTPOMOB, T. e. ee OJOKNPOBAaHHeM, 
TOPbIX, C YMEHbILEHHEM 3JIEKTPOHHOM MPOBOAHMOCTH, WH, HaKOHeL, TJIeHKH 
|alOT CBOe COOCTBeHHOe MepeHanpsxKeHve AA KaTOAHOrO Npowecca, 3Ha- 
JIbHO TpeBblilatolllee NepeHalpsxXeHve TOTO %Ke Npouecca Ha YHCTOM NO- 
<HOCTH 9SJIEKTpOa. 


BCecOlo3HbIlt HAYYHO-HCCIeOBATebCKHH WHCTHTYT Ilocrynuao 
ABHaILHOHHbIX MaTepHaJiOB 12 V1 1956 


WUTHPOBAHHAA JIMTEPATYPA 


-B. I. Batpaxos, JAH, 107, Ne 2 (1956), ?B. Il. Barpaxos, JAH, 99, 
i954). *H. . Tomawmos,T!. II. YUepuosa, JAH, 98, No 1 (1954). 
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PH3BHYECKAA XHMB 


B. B. BAPIHH 


ABYOKUCb THTAHA B CTEKJIE 
(COCTAB—=CBOMCTBA THTAHCOJEP)KAINHX CTEKOJI) 
(ITpedcmasaeno axademurom A. H.:Tepenunoim 21 VI 1956) 


J\pyoKWcb THTaHa, KaK KOMIOHEHT CTeKJIa, H3BeECTHA CpaBHHTeJIbHO Heapi 
H He Halla ellie JOCTaTOUHO WMpoKOrO MpvMeHeHuA. B nocmequee BpeMsA Hal 
juofaeTca OcoOblii HHTepec K THTAHCOJepKauluM cTeKaM Onarofapa pany 
BeCbMa LeHHbIX cBolicTB (+ *). Llesmbio HacTosuel paG6oTb Oblio UccMeOBAaTBE 
YCTAHOBHTb OOULHe 3AKOHOMePHOCTH MeKY COCTaBOM HM CBOMCTBAMH THTaHel 
jep2KalluX CTeKOW. 

OcHOBHBIMA KOMIOHCHTaMH CHJIMKAaTHbIX CTEKOJI ABJIAIOTCA KPCMHE3EM H OKiil 
HaTPHA; MOSTOMY H3 MpOCTeiIMX TPEXKOMIOHCHTHBIX CHCTeM THTAaHCOJep Kall 

510, CHJIMKaTHBIX CTeKOJ HaHOOJbu 
HHTepec mpecTaBsIaeT CHCTE 
Na,O—TiO, — SiO. 

JivarpamMMa cocTOoAsHHA 3 
cucTeMbI He u3yyeHa. Jia Hi 
ompefeseHa JIMIUb OO6acTb COCT 
BOB, B KOTOPbIX B KaueCTBe He 
BHYHOH KpHCTaIMYecKOH dag 
BbIJeJIAIOTCA MOJIMMOpHbIe MO} 
(pukalHH ABYOKHCH THTAaHa (pyTh 
aHaTa3) WM CHJIMKOTHTaHaT H 
pus (9). 

Ha pue. | nmpeycTapmeHbl 
JIYYeHHbIe HaMH YTOUHeHHbIe fa 
Hble NO MepBHYHOH KpHcTaJJH4 
Puc. 1. Bbrqemsomeca KpHcTammMuecKHe (pasul: CKOM (base iat Oosee wu p . 
{— SiOz nan cuMKatTb! HaTpun, 2— TiOe (pyrua, OO1aCTH COCTaABOB CTEKOJI 9TOH ¢ 

anatas), 3 — NasO-TiOe + SiO, cTembl. 13 quarpaMMbI BHHO, YT 

H3yYCHHOH O6acTH COCTaBOB Ik 

BHYHOH KPHCTamMuecKoH (ba3s0i, cosepxaeh THTaH, sBAaeTca mHO6O Ti 

(pyTu, aHaTa3), 1H60 coeyquHeHve Na,O-TiO,-SiO,. J[Byokucb TuTaHa BbIJ 

JideTca, Kora oTHoueHHe (Mom.) TiO, : Na,O B pacnnaBe Oombiie eqHHH 

CHIMKOTHTaHaT HaTpHA BbIeIAeTcCA, Kora cofepxKaHwe SiO, B_ pacnsa 
coctaBseT 50%, a ornHomenue TiO, : Na,O< 1. 

Pay CBOHCTB CTeKOJI, a TakXKe TeMMepatypa JIMKBUyca ObliH onpeyene 
HaMH JIA paspe3a yKa3aHHOH BbIWe TPOMHOM CHCTeMbI NO JIMHHH, NOKa3aHH 
Ha puc. |. 

Hcxoguoe crexstio (Na,O—20,5% ; SiO,—79,5°/o) aHHoro paspe3sa cucTen 
COJep2xKHT H3ObITOK KpeMHe3eMa TIO CpaBHeHHIO C HaMOoNee KHCIbIM XHMHUECK 
COeMHCHHeM OKMCH HaTpHsA uM Kpemuesema (Na,O-2SiO,) uv meKuT B MOMe Kp! 
TaIH3alHH TPHAMMHUTA. 

JIA U3rOTOBJIeHHA CTeKOJI HaMH NpPHMeHAJIMCb: ABYOKHCb THTaHa, yrseK 
CJIBIM WIM A30THOKHCJIbIM HATPpHU, MapKH «4HcTbI». KpemMHe3eM BBOHJICA BB 
KBaplleBolt MyKU Cc CogepKaHveM SiO,=99,9%. M3 wuxt! 6blIM CBapeHbl 
cTekla, COOTBeTCTBy!ollve cocTaBaM: 1) 20,5%—Na,O; 79,5%—SiO, 
2) 14,35%—Na,O; 30%—TiO,; 55,65% —SiO,. | 

Crek1a Obl CBapeHbI B ropiKax emKocTbio 100 a c MpHMenenvHem pa3Melll 
BaHHA BO BpeMA Mpollecca BapKH HU OCTy2KeHHA.Bee Tpe6yemble cTeKa Noy dad 
848° 


; 


j2@M BTOPHYHOH NepenMaBku 9THX JBYX HCXOJHBIX CTeKOUI B Pa3MHUHbIX COOT- 
fenuax. IlepennaBKka npousBo_unach B NaTHHOBOM THTAe eMKOCTHIO 50 cm® 
ASMCIIMBaHHeM pactaBa MaTHHOBOH MemaJKOl Ha Mpors.xKeHHH BCero 
mecca MepenaBKH (OKOO 3 uacog).CBapeHuble cTeKwIa OTIMBAIHCb Ha CTanb- 
) TWIMTY HW NOCIe OTKUTAa B IIEKTPHYeECKOM Mydesle U3 HHX W3rOTOBAAHCh 
aSUbI AIA ONpeeeHHA NMOKasaTeia MpeOMeHHA MW MOTHOCTH, STH xe 
Ja CYWKUIM JIA onpeselenua Tem- 

JaTyPbI JIMKBUfyca HW KpHcTamIMYecKUX %& 


, 


j1na onpexenenua Kosdpumnenta tep- 
e€CKOrO paClHpeHHA, SeKTPONpOBOL- 
fA WM XMMHYeCKON ycTOHUYHBOCTH cIy- 
MM CTeKJIa, CBapeHHble HenocpescTBeHHO 200 
UHXTbI B IWAMOTHBIX THIJIAX, EMKOCTbIO 
mo 3 IMTpoB. 

JIA ON|peeJIeHHA TeEMNepaTypb! JUKBH- gg 
2 TlJlaTHHOBaA JOAOUKa, HanoJHeHHaA 
ABOM, BbiJepsKHBaaCb IPH COOTBETCT- 
meri Temlepatype JO ero HaHnOosee spy 
HOW KPHCTaJH3alH, a 3aTeM MoMella- 
B POpH3OHTaJIbHYy!0 TpyOuaTyto rpau- 
Tyo edb C TeMMepaTypHbIM rpajueH- 900 Pr 
| mopsyka 20° ua 1 cM. JloqouKa co 0.6 2 8 & D%TO, 
aBOM BbIJepxKHBaacb B Teun B TeYeHHe 
a, a 3aTeM H3BJeKalacb MH ObiICTpO Pas je aeeine Aeron (ss tepede 
ak alacb. Temnepatypa JIMKBUJLyca on a 2s ee 
faBa COOTBETCTBOBAaNa TO TeMNepaTYPe€ — guxeugyca, 2 — Kospbuunent  TepMn- 
JOJOUKe, Te MpH  UCCcWeQOBaHHH  yeckoro pacummpenna (x), 3 — BbIMema- 
MHKPOCKONOM HaOJlOfalacb rpaHula wwsaemocth B HC! (%), 4 — ylembuoe 
<JIO — KpHcTaJIbI. OObeMHOE COMPOTHBIeEHHe (Ig Q). 
Kak cueqyeT u3 puc. 2 (kpuBasa J), B 
meyeMOM pa3pese CHCTEMbI OTCYTCTBYIOT XHMHYeCKHe COeAMHEHHA ABYOKHCH 
faHa. Han6onee Hu3kaa TeMMepaTypa muKBUAyca (990°) paspe3a cooTBeT- 
VeT OTHOUWeHHIO B pacnmaBe TiO,: Na,O=1. 
Muxkpockonnyeckoe UccleqOBaHwe MpOAyKTOB KPUCcTaWIM3alMN NOKa3a0 
lmuve KpucTOOasIuTa B CHvlaBax,. coepxamux Jo 21% TiO,, u pyTuia — 
aBax, cosepxamux SOonee 21% TiO. 
Kosppuuvent TepMHvecKoro paCWiHpeHHA CTeKOM OMpeyersAsCA MeTOLOM 
IplleBoro uaTOMeTpa B HHTepBasle Temnepatyp 20—300°. JInuna uccwte> 
IMbIX OOpasioB coctaBala oKo0 100MM. YAmuHeHHe OOpasia PuKCHpoBa- 
Ib HHJHKaTOpOM yacoBoro THNAa, C WeHOl Jenenua 0,001 mm. Ilorpemmocts 
JeqeneHHii He Mpeppimana 1%. 
(BaBpucumocth KospulveHTa paciiNpeHua («) cTeKwAa or coyepxanusa By 
WM THTaHa noKa3saHa KpuBol 2 Ha puc. 2. Ha Kpupoli uMeeTcH teperno, 
irpercTByromul 21% coyepxaHna TiQOg. 4 - 
(Xumuveckad yCTOMUMBOCTh CTeKOM XapaKTepH30Baslacb NoTepeH Beca Ha- 
Iku sepeH crekna B Or (quametp 3epen or 0,00 yo 0,75 mM), npoucmenmen 
ls3ynptate 3-yacoporo KunsayeHua B 20%- HCL. 1 

a KPHBOH BbIMWeTaduBaeMocTh — cofzep%xKanue TiO, HMeeTCH MHHUMYM, 
kamuit oxoo 21% cojep2xKaHuA AByoKucH THTaHa (puc. 2, KpMBaa 38). 
Yyenbuoe o6bemHoe ConpoTHBseHHe (¢) AA CTeKOJ UCceAyemoro paspe3sa 
ITeMbI H3MepsAJIOCb C MOMOUIbIO MOCTOB NOCTOAHHOrO H NepeMeHHOrO TOKa. 
hyyennbie jaHHble MpHBeeHbl Ha puc. 2 (KpuBas 4). Kak BUAHO H3 pu 
|Ka, KpHBad 3aBHCHMOCTH yesbHOe OObeEMHOe CONPOTHBJeCHHe — cones 
. TiO, B crekje uMeeT Takx%Ke NeperuO MmpH coslepxaHun Os = 0. 
Tloka3atenb mpenomieHua crTeka (np)* ompefemaica Ha peppakTomeTpe 
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[yanppuxa c Townocthto Jo -+-0,0001. T]noruocts (d) onpeserasach 10 pasHog 
Beca oOpasiula cTeKJla Ha BO3Ayxe H B TOMYOUe. TouHocTb onpeeseHHu cocty 
jana +0,001. Kak BuqHO 43 pH. 3, MoKa3aTeJIb TIpeJIOMJICHHA H MJIOTHOE 
WwlaBHO H3MCHAIOTCA C H3MeCHeEHHeM COCTaBa CTeKJla H KPHBbIe 3aBHCHMO 
3TUX CBOLCTB OT COCTaBa He MMeIOT MeperHOos. 

Kak M3BeCTHO, H3JIOMbI Ha KPHBbIX MOKa3aTeJIb MpesIOMIeHHA — COC 
cTeKJla OTCYTCTBYIOT axe B TeX CyYaAX, Kora (basoBand AWarpaMMa yKa3bi 
coeHHeHHH. 
MOTHOCTH OT COCTaBa CTeKIa Tak’Ke He OOHApy2KHBaeTCA H3s0MOB (“). —~ 

Tor (bakT, YTO 3aBHCHMOCTb COCTaB— CBOHCTBa THTAHCOMepKallUX CTCKOMY 
HCKIIOUCHHeM IWIOTHOCTH H MoKagaTeJA MpesOMeHUA) pe3KO H3MeHAIOTCA 


Ha o0pa30BaHHe XHMHMYUeCCKUX 


105 
460 - 
My 
155 26 
d as 
8 
150 4 
fe 4 
0 6 2 8 &£ DRTi0, 


Puc. 3. Ilokasarenb mpenommenua (np) 4 
I 


mmOTHOCTb (d) cTeKoM paspesa cucTeMbI 
Na2O — SiOz — TiOez, B 3aBHcuMocTH OT 


1 
a 
Ha 


KPHBbIX 3aBHCHMOG 


oTHoWeHHH TiO,Na,O=1, noKa3bIBa 
ONpeeJIeHHY!O CBA3b MexKAy 2STHMH 
TOHEHTaMH B CTPYKTYype CTeKJIa. 

Vis cbasopoit AuarpamMpl cuctembl SiO 
TiO, ceqyeT, YTO XHMHYECKHX COeAHHE! 
KOMIOHEHTOB B 3TOHM CHCTeme He OOpas3ye 
(*). B w3y¥eHHOM HaMM pa3pe3e TPO 
CHCTeMbI TakxKe He OOHapy2xKeHO J 
KPHCTasJIIM3alHH XHMHYeECKHX Coe MHeHI 
KOMIIOHEHTOB. | 

JiByokuCcb THTaHa HH CaMa, Hii B C 
HeHHH C OCHOBaHHAMH He CyYINeCTByeTy 
cTeKI006pa3HoM cocTosHHuH. Ilosromy Beth 
Ma MHTepeceH oTMeyeHHbIM TypHOy0M 
Jlaypeucom (°) akT BO3MOXHOCTE 10 
HHA B CTeKMOOOpasHOM COCTOAHHH meso 
HbIX THTAHCOJepKalluX CHJIMKATOB C | 
HoueHHem O : Si>4, XoTa H3BeCTHO, UF 


cogepxKaHua TiQOs. : | 
CHJIMKaTbI C OTHOIWeHHeM O: Si>4 cya 


CTBYIOT OObIUHO TOJIBKO B KPHCTAaJIJIM4eCK! 
COCTOAHUH. Orciola MOx%KHO, MOBAAMMOMYy, C¥HTaTb, 4TO TiO,, Tak 2e Kak 
SiO,, ABIAeTCA CTeKOOOpasoBaTeseM. 
{3 nposeyenHol paOorsi, OYeBHAHO, CueyeT, YTO OCOOO BaxKHY!O pOJIbBH 
JOUHDIX THTAHO-CHJIMKATHbIX CTeKsIaX HIpaloT LeJOUHbIe OKHCJIBI. 
HecoMHeHHo, TO MoBeseHve Toro HIM HHOrO HOHAa B CTeKe 3aBUCHT 
SHEPrH CTPyKTYPHOM CeTKH CTeKWa, OT CHJIbI CBASH MEK IY KATHOHAMH UM KC 
POJOM HM OT CHJIbI MOA STHX KaTHOHOB. Tak Kak cua cBa3H Ti—O BpbIcé 
u npHOmMKaeTCH K TakoBoH Si—O, To uA TOPO, UTOObI OOeECNeYHTb CBA3b MCX 
cTpyktypama Si—O—Si u Ti—O—Ti, neo6xoyqumo HasmuMuue B COCTAaBe CTeK 
Ha ofHy Moslekysly TiO, ofHo Momekysbt Na,O(‘°). Ec Takux ciaObix KaTP 
HOB B paclaBe HeOCTATOUHO, TO SJIEMeHTbI CTpyKTypbI SiO, u TiO, coe) 
HAIOTCA, MOBHAMMOMY, BeCbMa Cjla60, H H3O0bITOK THTaHa BbIJeAeTCA U3 pé 
11aBa B BHe KpHcTal0B (aHata3, pyTHul). 
Cuntato cBouM JOuroM BbIpasuTb GnaroqapHocts E. A. Myxuuy 3a WeHH 
COBETbI IPH BBINOHeEHHH HacToOAeli paOorsl. : 
Tloctynuso — 
8 VI 1956 
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Honkaaner Akanqemun nayx CCCP 
1956. Tom 111, Ne 4 


PHSHTECKAA XHMH fl 


’ 
A. HW. KOFAH u P. C. PEMMHA 


OB OJHOM JO@EKTE ABYKEHHA YACTHIL AIPO3SOJIEN 
(ITpedcmaéaexo akademukom M. M. Jy6uxuneim 26 VI 1956) | 


\[IpuuatTo cuntatTb, 4TO B CyYae WaMHHApHOrO NOTOKA adpo30NA MO TalKO- 
HHOMY BePpTHKaJbHOMY KaHaJly, CQMHCTBCHHOM MpHdHHOU NmpHOmuKeHHA 
TeHKe JJIEKTPHYECKH HeliTpasbubIX YaCTHIL aIPO30/IA ABIAeTCA OPayHOBCKCe 
DKeHHe. 

{na BepTuKaIbHOrO WHIHHApMuecKoro Kanusapa fnuHot Lu paquyca 
pacueT M@dy3sHOHHOrO OcaxKeHuA YacTHL c KosdpuuneHTOM Auddby3suu 
IpH cpef\HeH CKOPOCTH NOTOKa W JlaeT Jia JOM (B NpOlleHTax) MpocKouHB- 
‘X (He KOCHYBIUHXCA CTeHKH) YaCcTHIL BbIpaxkeHHe 


K =82 e—°e56- + 9,7 e— 2202p , (1) 


» Oespa3sMepHbI Mapametp v=DL/R2u. 

Upu mMapix » (cootserctayiomux K>50%), T. e. IpH HeyCTaHOBHBLUeMcAa 
pPPy3HOHHOM paciipeseseHHH KOHWeHTpalHy, BbIparkeuve (1) He NPHMeHHMO. 
a 3Toro cyyad BemuunHa K onpefeasetca m0 dbopmysie 


K = 100 — 257 p"s. (la) 


{ Dopmyal (1) u (1a) NOoyueHbI He3aBHCHMO pAOM aBropos (') MH WIMpoKO Hc- 
Mb3y!IOTCH MPH oMpeeJeHHH MOABUXKHOCTeH (pasMepoB) Aep KOHJeHCauHH 


eH. 
| Hamu o6HapyKeuo, 4TO B paccCMaTpHBaeMOM CyIydae KpoMe JuddpysHouHoro 
PK Ne HHA, yuuTbiBaemoro (1) x (La), UMeeT MECTO Apyrou sddbe KT—Prop H30HTaJIb- 
ro JBWKeHHA YaCTHL, yBeJIMYMBaIOWMi UX OCaKeHHe Ha CTeHKy Mp HampaB- 
HHH NOTOKa CHH3y BBepX H YMeHbIUalolwlult OcaxkeHHe pH OOpaTHOM Ha- 
faBJIe HHH. 

| Huxke MpHBOAATCAH pesysbTaTbI JKCIMePUMMeHTAJIbHbIX OMpeseseHHi mpo- 
OKa a9poO30JIbHBIX YacTHL (paquycom rot 0,015 yu 40 3,0 v) vepes BepTHkasb- 
fH CTeKIAHHBIM Kanuaaasp (L=1000 mm, R = 0,2 mM) pH cKopocTu NoTOKa 
) cm?/MuH Hu 0,5 cM®/MHH B 3aBHCHMOCTH OT HallpaBJIeHHA BepTHKaJIbHOrO 
TOKa. 

OnpefeweHve KOHIeHTpaluv M AucHepcHoro cocTaBa aspo30iA AO MH Mocue 
WJIApa MpOUSBOAUMOCb METOJOM MUKpOaHaH3a paduoaBTorpaduy c ocaf{Ka 
)aj\MOaKTHBHOPO a3poO3OVIA Ha PUJIbTpyrouleli walide (7). Kaxkad aspo3s0/bHaA 
cCTHUa Ha TakOH aBTOrpadHu OCTAaBJAeT Ce B BU 3Be3 bl, B KOTOPOH 4HCJIO 
Yell IPONOPUHOHAIbHO AKTHBHOCTH YaCTHUbl U BPeCMeCHH SKCIOHMPOBaHUA 
acTHHKH. Ilpu paBHOMepHoM pacnpejesIeHHH H3BeCTHOM KOHUeHTPpaulHH ak- 
BHOCTH 110 3THUM JaHHbIM MOXKHO ONpeseATh Maccy 4aACTHU, a AA wWapood- 
3HbIX YACTHIL H3BECTHOM MMOTHOCTH — TaKxKe OObeEM H pasnyc. 

| Adpo30u1H NOJy4aNNCb pachbiseHHeM as0THOKHCUIbIX (1,5 4) paCTBOpOB COIL 
STHOKHCOrO HaTpHA, AKTHBHPOBaHHbIX NomOHHeM. PactiblieHve MpOH3BO- 
och IlyTeM OapOoTaxKa BOsAyxXa Yepes pacTBOp MPH ONpefeJIeHHbIX Mepe- 
ylax JlaBuieHuii Ha KaIMOpOBaHHOM OTBepcTHu OapOoTepa. 
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PacTBoputedb HCHapsJICA C a9PO3OJIbHbIX YaCTHU B KOJIOHKAX C CeTHE 
TpYOKOH, OKpy2KeHHOM SepHEHbIM OCYIUMTeIeM HM INeOUHbIM MOTJIOTHTE IG 
B norok a3po30JId pH NOcTYMJIe€HHN B KOMOHKY NOAMEWMUMBAJICA CYXOM BOsTy 

BpicyllenHble WACTHUbI WMeIOT TpaBHJIbHy!IO WapooOpasuy!o PopMy H | 
Jlep2KaT CHJIbHO MepecbINleHHbIi pacTBOp COJIM, CIOHTAHHO KpHCTaJIJIM3 y tOUlA Mel 
6e3 u3MeHeHUuA CObeMa. I] NOTHOCTb BbICYIWEHHbIX YaCTHL NPHHUMaJlaCh PaB 
mgoTHoctu comH (2, 3). Tpe6yemas oOacTb pa3MepOB BbICYICHHbIX YacTy 
noyOupanach HW perydHpoBasach MyTeM H3MeHeHHA KOHUEHTPalun HeaKkTHBI 
COM B pacTBope HM Mepenaga apmenu ua GapOotepe. Uactunbl B oOmaey 
paguycos 0,015—0,3 » nonyyanucb pacnblieHHeM pacTBOpa C KOHIeHTpallag 

coun 0,4 mr/cm®? np yyemh 
Holt aKTHBHOCTH 26 MK/CM 
qua  oOnacTu paguy 
0,330" pacnbliag 
pacTBop, cojlep2Kall 
280 mr/cm® cou py yie 
HOH akTHBHOcTH 10 mKi 
aa kaxkoro anal 
jucnepcHoro cocTaBa a3 
301A OTOHPasOCb HecKOM 
mpoO; pH STOM Yepes MO 
| 1. | agposons if Tpylollve wahObl nNponyer 
yo JIMCb pasHble OObEMbI a3j 
30a. C maii6, coqepxKall 
OosbIUee KOMYECTBO UaCTH 
CHHMaIMcb aBrTrorpadpuw 
Oolee KOPOTKHMH 93KCIIO3} 
WHAMH UW TO HUM aHall 
poBalucb Oonee Kpyi 
YaCTHUbI, CUCTHBIC KOHICHT 
pall KOTOpbIX B a3po30 
MeHbIUe, EM MesIKHX. Bo 
co BcexX maH6O wa Kako 
aHaslv3a CHMMaslocb wee 
aBTOrpapuh Cc SKCNOsHUAg 
mu: 2; 10; 50; 250; 22am 


COpat 6250 mun. 
IIlpu MukpoaHanuse apy 
Pue. 1 Torpapun Bech uanasog 


pasMepoB uacTHl pa30 
Baca Ha 23 Kacca, COOTBeTCTBYIONNMX paBHBIM UHTepBaam ‘orapudl 


o6bema uacruy (Alg V = 0,3; = 


= 0,26). Cambie MeKue YacTHUbI, alone 


Ha aBTorpaWax pH MaKCUMaJIbHOM 9kcHOsHItMH MeHee 10 TpsKoB, B aHadll 
He BkKylouaucb. Matepnan dbunbrpywmux waii6 nosBponsn OT(PUIbTPOBBIBA 
Goulee 99% uacTHL B M060BOM coe TONMHHO!, paBHol cpeqHemy mpo6er 
a-YaCTHL, B STOM MaTepnaue. 


Aptorpapul, CHATHIe C MOBePpXHOCTH 3aMOpo2xKeHHOTO NcXORHOrO pacTBopé 
TOK A3aJIM OTCYTCTBUE KOJJONHIX OOpasoBanult NOJIOHUA BpacTBope. Cnenuad 
HbIMA ONbITAMH Oblia OleHeHa OWMOKA, CBASAHHAA C OOHAPy2KeHHBIM HaM 
CHeHMPHYeCKHM scPPeKTOM pacCKaJIbIBAHHA A2PO3O/IbHBIX YacTULL ay\paMy 07 
aun pu «-pacnaye. Oror sddekT B ycnOBUAX NpHMeHABelicA CHCTeMbI aBTC 
rpapupopanusa (6e3 xpaHennaA usnETpoB ¢ ocayKaMH) IpuBO_UT K He3Haul 
TeMbHOH CTAaTHCTH4eCKOH OMHOKe (B Npegenax 10%) B CTOPOHY 3aHWKeHH 
PasMepOB CaMBIX M€JIKUX YaCTHI, (YeTbIPeX KPaliHHX KmaccoB). 

Cxema BKJMOYCHHA KallMApa B adposoubHble KOMMYHMKauun H300paxeH 
Ha puc. 1. K kpany / no_pogutca noToK aspo30nsA Co ckopoctpio 1200 cm®/MHB 
K KpaHy 2 C TakOli 2%e CKOpOCTbIO NOABOAUTCH NOTOK UUCTOTO Bosqyxa. B 
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M3 PUIbTpyrouleli waliObl C BKJeCHHbIM B Hee KOPOTKHM CTCKJIAHHBIM Ka- 
HIAPOM M MepeMeliuBatomel Auadpparmbl. B 3axume J momemaerca (pHJIbT- 
Mast wWanOa Aa OTOOpa npobbi ucxo_noro aspososs. Bosyyx “3 Kpana 2 
PpaBIAeTCA K BEPXHEMY KOHUY KanuJasapa 3, OMbIBaeT ero H, CMeIUMBAACh 
POSOJEM, NPOCKOUMBIUHM Yepes KanMIAp, NOcTynaeT kK IIpOOoOoT6Op HbIM: 
fuMaM 6 u 7. B 3axKuMe 6 nomemlaetca nepeMeliuBalollan JMadparma, B 3a- 
me 7 — PUNTPyloulad WatiOa Aa oTOopa MpoObi 3a KanMapom. CKopocty: 
OKa asposoa Yepes KallWsAp perysupyetTca 3axKuMamMu 8 nu 9 u KOHTpO- 
pYeTCA M0 Nepenady HaBeHuii,43MepAemMoMy MaHometpamu /0 u //.Tlepexsio- 
Me MOTOKA adSposoaA Yepes KanwJAp 3 Ha OOpaTHoe HaNpaBnenue (cBepxy 


t 
T 
t 
| 
SE cal late hye 
a 
kd what t Pe at i 
ee res ; 
AX2=s 8388 $3 88s S23 S88 82 
= ra 


git 


Puce. 2 


3) OCyMecTBAAeTCA TMOBOpOToM KpaHos J u 2 Ha 90°. IIpu stom coxpansetes' 
Had CHMMeTpHH BO BCeX KOMMyHHKaunMaAX. Kannssiap ycTanaBJiMBaJcs 
foro lo oTBecy. Tanreuc yrma HakmoHa K BePpTHKau He Mpesbliuan 0,001. 
‘PesyabTaTbl ONpeseJIeHHA MpOCcKOKa Yepe3 KalWJAP YaCTHL PasHbIX pas- 
)OB UpecTaBseHbl Aa cKopoctu noToKa | cm®/MuH Ha prc. 2a U AA CKOpOcTH 
joka 0,5 cm’/muu Ha pc. 20. Kpuspie J Bpriucnenbl 10 @opmysam (1)—(la) 
De MNONOReHHU JuppysHoHHOrO MexaHu3Ma Oca*KeHuA YacTHL. Kpusple I] 
)BeJleHbI 10 9KCNePHMeCHTAJIbHbIM TOUKAM, MOJYYeCHHBIM JIA JBYOKeHHA O- 
Ja cpepxy BHu3. Kpuppie /// npopeyeHbl 10 TOUKAaM, NOWYYeHHIM WIA JBH- 
WMA TOTOKa CHH3y BBepX. 

3 TIPHBeJeHHbIX Pe3yJMbTATOB CJeqyeT, YTO MIA YACTHIL MaIbIX pasMepoB 
15 u<r<0,3 v) 9kKchepuMeHTabHbIe TOUKH XOPOWO corvacyloTcs c Teope- 
fecKOli KpuBOL JuddysHouHoro ocaxKJeHuA NOYTH HeSaBHCHMMO OT HanpaBue- 
h notoka. Jina uacrum Oonpmux pasmepos (r>>0,4 uv) xoq KpuBpbix J] u JI] 
KO pa3MMUaeTCA: 9KCIIEPHMECHTAIbHbIe TOUKM JIA MOTOKAa CBeEpXy BHHS3 OC- 
DTCA Ha YpOBHe OOMbINMX 3HAYeHHH NpOCKOKa, a JIA NOTOKA CHHB3Y BBepX NO~ 
IBAIOT Pe3KOe€ YMeHbIIeHHe MIpOCKOKa c yBeJIMYeHHeM pasMepa YacTHLL. 
Ilonuaa cuMMeTpux BCeX KOMMYHHKaUM B MpHHATOM NOCTaHOBKe ONbITOB 
jm1OUaeT OOBACHEHHE MOJYYEHHBIX Pe3YJIbTATOB BOSMOXHbIM BJIHAHHEM BCeX 
lTopoB, JIA KOTOPbIX Oespa3/IMYHOCTh K HallpaBJIeHHIO BepTHKaJIbHOrO 
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noToKa OveBH HA (2eKTpHUeCKHe 3apsADbI YaCTHU, HAKJIOH KallWsApa, OCaR} 
Hue Ha BXOJe UH Jp.). 
@Musuueckant NpHunHa HaOsmOfaemoro sc*PekTa 3akMOUaeTCA, NOBAAMMOW 

B clemyloujem. I]pu HamM4yHH NonepeyHoro rpafWeHTa CKOPOCTH NOTOKA, EB 
HMKalollero BCJIeCTBHe TPeHHA O CTeEHKY KaHavia, BCera HMECT MECTO JIBUKe} 
Cpebl OTHOCHTebHO NOBePXHOCTH YacTHUbI. XapakTep STOTO ABMKeHHA CG} 
MaTHYeCKH H306paxeH Ha puc. 3. Ecm rpaquvenT CKOpOCTH MOCTOAHEH B- 
TepBaJle, paBHOM MaMeTPYy YaCTHIbl, TO WeHTP HEBeCOMOM WapooOpasHok * 
CTHUBI JIBUXKeTCA CO cpefHeH CKOpOCTbIO (Wu) NOTOKa B 9TOM HHTepBase | 
TBYXKeHHe Cpebl OTHOCHTEJIbHO F 

6 6 BePXHOCTH YaCTHUbI OyeT CHMM@ 
pHuHpm (puc. 3a). B stom cayul 
yacTula OyeT BpalllaTbCa Oe3 OTK, 
HeEHHA ee WEHTpa OT cpeAHeH JIMHI 
TOKa. 
KaptHHa cyllecTBeHHO MeHseT} 
IIpH yueTe NayeHua peaIbHbIX yacTh 
TO, WeHCTBHEM CHNbI TAKECTH CT 


v : | 
eA cTOAHHOH cKopoctsio v. IIpu ABH 
V0) HUM MOTOKa CBepxXy BHM3 Hampak 
Y-(0+v) WM BEKTOPOB CKOpOCTH TOTOKA | 
' CKOPOCTH MayeHHA COBMaalor HM 4a 
ue) THUa J{BMxKeTcA ObicTpee cpef 


ckopocTH moToKa (puc. 36). | 
HalpaBJIeHHH MOTOKa CHH3Y BBe 
CKOPOCTH BbIUMTaIOTCA HM udacTHl 
JIBYXKeTCH MeJyIeHHee, YemM cpeAH 
ckopocTb moToKa (puc. 36). B of 
UX STHX cyyaAxX JBYMKeHHE Cpe} 
OTHOCHTeJIbHO MOBEPXHOCTH YacTHi 
CTaHOBHTCA HECHMMeTPHUHbIM, 4 
IIpHBOAUT K TOABeHHIO YTopH3e 
TaJIbHOM COCTaBIAIOWeH B ABYKeH! 
Puc. 3 yacTHy. B cooTBeTCTBHH c pe3syJ 
TaTaMM 9KCIepHMeHTa 9TAa TOpHsc 
TabHaA COCTAaBJIAIONLAA HallpaBJleHa K CTeHKe Ip HallpaBJeHHH NOTOKa CHE 
BBepX HM HallpaBJleHa OT CTeHKH Mp OOpaTHOM HallpaBJIeHHu MoTOKa. 
CrefyeT 3aMeTHTb, YTO BOSHHKAIOM HH 3eCb OJHOBPpeMeHHO M3BeCTH 
aspoyquHamuyeckul spdext Maruyca aeT OOpaTuHbili 3HakK MoMepeyHOow CHIBI 
HrpaeT MOSTOMY POJb TOPMOSHOM peaKUHH Ha paCCMaTpMBaeMbIii acpdbexT Az 
XKEHUA YACTHL, 
KoumyuecTBeHHad Teopua HaOmofeHHoro sdiexta ABYxKeHUA UACTHLL, B 
eM CJlyyae, BEPOATHO, AOCTATOUHO CIOKHA. OHAKO B NepBOM NpHOmMKeH 
mpeHeOperan BOSMylleHHeM NOTOKa YacTHUeli MO CpaBHeHuIO C BAMAHM 


du 
CTE€EHKH, MOMKHO OMUMATH JA o6OnacTu U Sr; UTO CKOPOCTh TIOMepeuwHo 
ABUMKeHHA OJMKHA ObITb MpOnopuwvouHabHa CKOpOcTH TlaJe@HHA Vv. 


Tlocrynuso 
16 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1 A. H. ®y kc, Mexanuka asposonei, M., 1955. 2J. A. Le ) 
He arene p eary, sae Chem., 
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_ Woxrnagp Akaygemun nayx CCCP 
1956. Tom 1411, No 4 


PHSHTECKAA XHMHA 
¥ 
K. J. WIEPBAKOBA u K. H. CJIOBELIKAA 


’ 
BJUIMAHHH XAMMYECKOLO MOJH®HUMPOBAHHS MOBEPXHOCTH 
CHJIMKATEJIA HA EFO AXCOPBLIMOHHbIE CBOHCTBA 


(ITpedcmaeaeno akademuxom M. M. y6ununeim 20 VI 1956) 


sa TocseqHHe FOAbI MOABHOCb AOBOJbHO MHOLO paooT, NOCBALIEHHbIX MOy- 
MIO OpraHHvecKHX MPOW3BOAHbIX TJIHHHCTHIX MMHepaios (18), 

VUsmepsaa usorepmel acopO1n napow MeTHJIOBOrO cnupTa Ha CHsAMKaressax, 
ycTaHOBHJIH, 4TO B OONACTH MaJIbIX 3aNOJIHEHHM MOBepXHOCTH Jecop6uHoH- 
1 BETBb H3OTEPMbI PacXOJHTCA C aCOPOUMOHHON, MpHueM yauTb BCe copOu- 
3aHHOe KOJIMYeCTBO CIHpTa He yJlaeTcA Jake pW HarpeBaHHH B Bakyyme. 
1 ABICHHA ObWIH OOBACHEHbI HAMM XHMMYECKOl peakuneli OOpasoBaHuA 
3EPXHOCTHBIX 9:pupoB (°). 

)Kesan mofpoOuee H3y4HTb, Kak BIMAeT Ha aqCOpOUnlo 3aMeHa FHAPOKCHJIOB 
IMKareJiA Ha Apyrve Ppylnbl, MbI NONbITAIHCh AA NOyYYeHHA MeTHJIMpOBaH- 
°O CHJIHKAresIA BOCHOIb30BaTbCA MeTOJaMH, OMMCAHHbIMH JIA TAUH B (°), 
Ji MOJYYeHHA XMOPHPOBaHHOrO OOpasia CuMMKareJA — MeTOJaMH, ONHCaH- 
MH Jit raiuH B (8). . 

Tiana aXCOpOUHOHHOrO HccJeqOBaHHA, HaMH ObWIH HCIOJIb30BaHbI CJefyto- 
e oOpa3ulbl cHuiHKarevJen: 

1) ucxoQHbI KPyMHONOpHcTHI CuINKaremb KCK, ormpitpi B. B. KpoxBom 
w*Kesle3sa COMAHOM KHCOTON, Aa OT HOHOB XOpa OMANCTHMpOBaHHOH BOOK; 
2) MeTHMpOBaHHbI OOpa3ell, NOyyeHHbIi JI. P. CoOoseBolt MyTeM B3aHMO- 
ICTBHA J\Ma30MeTaHa C CHJIMKareJieM lO peakIHu 


| | 
— $i— OH + CH,N.> —Si— OCH, + Nz; (1) 


3) XMOpupoBaHHbI OOpaszell, NOMyYeHHbIM Mp BsaHMOJeHCTBHH THOHMJ- 
oplijla c CHMKaresieM NO peakiHu 


| | 
ee SOC. si = Cl 50,2 HCl: (2) 
| | 


4) mMeTHIMpoBaHublli OOpasell, Moy YeHHbIi 43 XNOpUpOBaHHOro OOpasila Ip 
) BSAHMOJICHCTBHH C MeTHJIOBbIM CIMPTOM NO peakIHv 


| | 
— Si—Cl-+ CH;0H > — Si— OCH; + HCl. (3) 
| 


Bee 9TH O6pa3ubl OblIM BbICYIWeHbI B BaKYYMHOM Ilkady pH HarpeBaHuu 
100° u cooTBeTCTBYIOULUM 06pa30M MpoaHaIH3HpOBaHbl: UCXOAHbI OOpasel, — 
cojlepkanve B HeM CTPyKTYPHOH BObl, Me€THJMPOBaHHbIH — Ha cojlep- 
ave rpymm OCH; no metogy Llelisenat HM, HakOHeL, XJOPHpOBaHHbI 
a3ell — Ha CoOJjepxanve xmopa. Kosim4ecTBo CTpyKTYPHOM BOJbI B UCXO]- 
| OOpasue coctaBinno 2,59%, uu 2,88 MoKB OH ua | r, Cofepxkanne MeTO- 
IbHbIX [py B MepBOM MeTHsIMpoBaHHoM OOpasue 0,51 M93KB/T, BO BTOPOM 
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(MOyYeHHOM M3 XJOpHcToro CHJIMKareJ1A) 1,2 maks/T; cofep2kaHve xopay 
XJOpHpOBaHHOM oOOpasue — 1,56 moKB/T*. a 

Hamu Obi W3y4eHbI H30TepMbI ajcOpOUMM NapoB MeTHJOBOTO CIMPTa ¥} 
UCXOMHOM OOpa3ue’cHMKaresa WM ABYX Me€THJMPOBaHHbIX OOpasllax, a Tah 
H30TEPMbI aCOpOuHH Napow OeH30Na Ha HCXOAHOM HM XJOPHPOBAaHHOM oopa 
wax. M3mepenve H30TEPM MPOM3BOANOCb B CyYae METHJIMPOBAaHHOTO oOpasiy 
cogep»xxamero 1,2 maKB Ha | rOCHs-rpymn, C NOMOLMIbI0 yCTaHOBKH C Ka 
HOH BaKYYMHOM MMKpoOlopeTKOH, NOMOOHOM ONMCaHHON B paOote (7°), ad 
BCeX OCTAJIbHBIX CJlyYaax — B ycTaHoBKe c BecamH Max-Bena — baxpa 


MM/e 


Puc. 1. U30repmpt ancop6uHH NapoB MeTHOBOrO CHHpTa Ha CHJIH- 

Karemax KCK: 1— ucxoquom; 2— MeTHJIMpOBaHHOM 70 cojlep»xKaHna 

OCH3 0,51 moxp/r; 3 —MeTHIMpoBaHHOM 70 cosepxKanua OCHs 
1,20 maxp/r. UepHbie TouKH — Jecop6uuA 


TlonydeHHple H30TepMbI U300paxKeubl Ha puc. | wu 2. Kak BugHO U3 pu. 
M3OTEPMbI JIA HCXOMHOTO HW MeTHJIMPOBaHHOrO CHJIHKaresei B HadabHOH O 
JaCTH pacXOMATCA, a B OOMACTH KaNHJAPHOM KOHJeHCalM allcopOuHOHHE 
H eCOpOUMOHHbIe BETBH H30TeEPM HyT OYeHb OM3KO [pyr Kk Apyry MU B HeK 
TOPbIX MecTaxX jJlaxke cuMBaloTca. M30Trepma. aycop6unvu apoB MeTHJOBO 
CNMpTa Ha MeTHJIMpOBaHHOM OOpasule B OOMAaCTH MaJIbIX OTHOCHTeJIDHBIX Ja 
J@HHH UAeCT SHAYHTeJIbHO HW2Ke USOTEPMbI acOpOUNH MeTHNOBOrO cnupTa 
UCXOMHOM OOpasile. OTO pasMue TeM OoubWe, YeEM OoMbUe CTeNeHb MeTHAMpE 
BaHus OOpasia. B To xe BpeMaA OOMIMH OObeM aCOpOu“pOBaHHOrO XKHKOLO Mi 
TaHOJIa IPH HacbIleHHH (p/p.=1) AA McXo_HOrO COpaszua cocTaBneT 0,86 CM 
a JIA MeTHIMpoBaHHoro 0,85 cm3, T. e€. OHH OTMMUAIOTCA BCero MuWb Ha 1Y 
Kpusple pacnpesesenua oObema Map m0 pajiuycaM TakxKe NouTH coBMasald 
BeMuMHbI NOBEPXHOCTH MWWIeHOK $’, OOpasylollvecn K Havany KanvnApHe 
KOHJCHCalMM, BbIYHCJIeHHbIe M0 MeToyly (1, 1°) qua HcxXo_HOrO HM MeTHAMpOBAa 
HOrO CHJIMKaresiel OM3KH Mexkyy coOom (315 u 295 m?/r), a TaKxe Omsk 


* [lit MeTHaMpoBanua Obl BAT Apyroi xopupoBanhelli OOpasen 
896, 


*MMYHHE MOBEPXHOCTH HCXOAHOPO CHIMKaresA Ss, OpeseeHHOH 0 ypaBue- 
mio BOT, koropas coctrasaser 335 m’/r. Stu WanHble roBOpAT O TOM, uTO 
ykTypa CHJIMKarena B pe3ybTaTe erO MeTHJMpOBaHuA He M3MeHHuacb. 
HM OOpasoM, YacTHYHaA 3aMeHa PUAPOKCHMABHBIX Ppyttl, HAxXOAAMUXcA Ha 
ePXHOCTH CHJIMKaresA, Ha rpynmb! — OCH; npuBenaB pesysbrate TOMbKO 
HYeCKOTO H3MCHeEHHA eo NOBeEPXHOCTH K Pe3KOMY H3MeHeHUIO acop6unoH- 
; cBOlicTB. OO STOM 2%Ke CBHJETeIbCTBYeT H H3MeHeHHe KOHCTaHTHI C ypab- 
jaa BOT. 

PesyJIbTaTbl pacueTa NOBepXHOCTH NO ypaBHenuip BOT, KommuectBa aJ- 
SMpOBaHHOTO BelllecTBa B MOHOCJIOe Am, OObEM aCOPpOMPOBAHHOTO MeTaHOosa 

HacbiIeCHHH Us H BeJIHYHHbI KOHCTaHT C, mpuBeyeHb B TaOw. 1. 


Ta0Oannma 14 


CTpyKTypHbie Hu aJCOpOMHOHHbIe XapakKTepHCTHKH HCXOAHOFO U MCTHJIMpOBaHHBIX 
cHuHKarevielt 


KomnuectBo TlopepxxocTs, 
6 rpynn |Kommuecrso| OObeM M?/r EmKocTb MO- 4SiOCH, + Kou- 
popesel OCH mop HocJIOA MeTa- : 

Galock _| pynn OH, Vg» HOM Gp» + 4mCH,OH: cTaHTa 

+ ete M9KB/r em3/r a ue gels MM/r M9KB/r GE 

IHBU 0 2,88 | 0,86] 335 | 345 2,24 = 150 
-OCH;-1} 0,54 — 0,85 | — 295 ixfe) 2,3 140 
-OCH3-2} 1,20 at 25, | Cat 2 1°2 2.4 28,5 


YMenbuleHve KOMYeCTBA acopONpoBaHHOrO BelllecTBa B MOHOMOJIeKy- 
HOM CJ10€ MOXKeT ObITh OObACHEHO TeM, ITO MOBEPXHOCTh MeTHMPOBaHHOrO 
asia COJe€pXHT Kak OCTaBLIHeCA HETPOHYTbIMH FHAPOKCHJIbI, TAK HW MeTO- 

bl, TOABMBINMECA B Pe3yJbTaTe 3aMeHbI YacTH TruypoKcusos. Monexyupl 
MJIOBOrO ClupTa acop6upyiotca MpeHMylecTBeHHO Ha MOBePXHOCTH, Co- 
Kalle THAPOKCHJIbHbIe TPyNMbl, HMerwollHe YVaCTHYHO MPOTOHH3HPOBaHHblii 
Opod, BCTyNaad C HMM BO B3aHMOJelcTBHe C OOpas0BaHHeM BOJOPOAHHIX CBA- 
(14). Ha tlopepxHocTu Ke, coyepxKatleli XHMHYeCKM MHEPTHbIe MCTOKCHIJIb- 
Tpynlbl, akcopOuua MeTHJIOBOrO CNUpTa MpOMCXOAHT B OYeHb He3HauH- 
JsHO cTeneHu. B coorseTcTBHH C 3THM CYMMa MeTOKCHJIbHBIX Irpyrin, 
| PbIBIUMX MOBePXHOCTb Mp OOpa3s0BaHHH MOHOCJIOA B aCOPpOWHOHHOM mpo- 
ce, HW MeCTOKCHJIBHBIX TPyMM, MOKPbIBLIHX MOBePXHOCTb B Pe3yJIbTaTe Me- 
(MpOBaHHA, JIMUIb HEMHOTO OobIUIe KONHYECTBA MOJIEKYJI MCETHNOBOrO CuupTa, 
KPHIBIUMX TIpH OOpasoBaHHH MIOTHOTO MOHOCJIOA NOBepXHOCTb HCXOHOrO 
lasua. M30repMbl acop6unu MapoB OeH301a Ha HCXOAHOM CHIMKaresie H Ha 
ppHpoBaHHoM oOpasue MpuBexeHbl Ha puc. 2. Bauskue 3Havenns oObema 
) MU PaBeHCTBO BeJIHUHH MOBepXHOCTeH MOMMMOJCKYJAPHBIX IICHOK S$’, pac- 
}TaHHEIX 0 MeTogy (17, 18) qua ucXOqHOrO H XMOpHpoOBaHHOrO OCOpasoB 
5m. 2), rOBOpsT O TOM, 4TO CTPYKTYpa OOpa3ila pH XMOPHPOBAHHH Takxe He 
feHseTca. B oOmacTH Ke MOHOMOJIeKYJIAPHbIX 3aMOJIHEHHH HaOmtoaeTca 

HTeJIbHOe YMeHbINeHHe ACOPOUMOHHOM CMOCOOHOCTH XJOPpHpOBaHHOrO OO- 
la 10 OTHOIWeHHIO K NapaM OeH30sa. ITO MOXeT ObITh OODACHEHO TeM, UTO 


TiatOrn waray 92) 


\) KTYPHBbIe H acopOmHoHHEIe XapaKTepHCTHKH HCXOQHOrO HU XJIOPHPOBAHHOrO cuuHKaresieu 


Tlopepxuoctb, M2/r EMKOcTb 


Koanuecrno | Konuyecrao Oovem MOHORHOR Koucranra 
)6pasel, xslopa, rpynn OH, HOp Us; 6exn30na, 
M9KB/P M9KB/T cm/r cKxenera s | TeHKH Ss’ ay MM/r 
2,88 0,84 335 317 1,20 18,9 
= 0,80 — 315 0,47 2,3 


HHIO K aKUeMTOpHbIM CBOVicTBaM YaCTHYHO MpPOTOHHSHpOBaHHOrO BOMOpOR 
THpOKCHJIOB MOBep XHOCTH; NOSTOMY B lpolecce alcopOuHh Mexkly TH pOKcnd 
MH MOBepXHOCTH, HCXOMHOTO CH/IMKareA WH MOJeKyJaMu OeH30N1a 11 pOHCXOME 
WOHOPHO-akleNTOPHoe B3aMMOJeNCTBHE (14), Xwop xe, CaM ABJAACb JOHOP: | 
3JIEKTPOHOB, B NOJOOHbIe B3aMMOJelicTBUA C O€H3ONIOM HE BCTYNAeT, H MOSTO! | 
aJCOpOlWMOHHbIe CBOMCTBAa XJIOPHpOBaHHOTO o6pa3ia cHHKal0TCA. | lou y4eHHB} 
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Puc. 2. M30repmpl ancopOunu Mapos 6eHso0a Ha cHIMKarenax KCK: 
7 — ucxofHom; 2 — xmopuHpoBaHnHom. Uepxpie ToukH — jecopCuHa 


HaMH pe3yJIbTaTbl NO W3MeHeEHUIO aJCOPOMMOHHbIX CBOHCTB XJIOPHpOBaHHOr 
CHMKaresa ONM3KH K pesybTaTam paooTH A. IT. Bannogu A. B. Tonuuesa (° 
a taxxe VW. E. Hettimapxa (1°) qua hropupopanHoro cuuKarena. 

CmemleHve BeTBeH rucTepe3HCa JIA XJOPHpOBaHHOTO COpasila, BOSMOKHG 
CBA3aHO C HEKOTOPbIM H3MeHeHHeEM YCJIOBUIi CMaYuBaHHA NOBepXHOCTH CHJIMK 
reid OCH3OJIOM B pe3ysJbTaTe XJOPHpoOBaHHA. 

ABTOpb! BbIpaxkKaloT OmarogqapHocTb A. B. Kucenepy 3a WeHHbIe COBE 
HW MOMOLb B padoTe. 


Mockosckui YrocyapcTBeHHbIi yHHBepcuTer Tlocrynnao 
um. M. B. JIlomonocosa 17 VI 1956 
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i . Aornane Akagemuu nayx CCCP 
: 1956. Tom 111, Ne 4 


FEOJIOTHA 


lr. WH. KEPHMOB r 


K TETPOJIOTHH HW METAJWIOTEHHM 
BABEK- WAMXOP-JAWIKECAHCKOH TPYNNbl HHTPY3HBOB 
A3EPBAHMJDKAHA (MAJIbIM KABKA3) 
(ITpedcmaeaeno axademuxom JI. C. Kopscunckum 138 VIII 1956) 


[HTpySHBbI CeBepO-BOCTOUHBIX cKIOHOB Manoro KapKa3a u3jaBHa mpH- 
aJlH BHHMaHHe HCCJleoBaTesieh BCBASH C HaJIMYHeM 3)leCb pala KPyMHbIxX 
pow MenHuH MWOMesHbIX UcKOMaemplx (1712), Ogunako sce uccseqoBaTenH 
ATPHBaJH STH MHTPy3HBbl KaK PpaHO-MOPUTOBbIe MH KBapIl-HOPUTOBBIe; 
CKaJIOCb B apeaJlaX HeEKOTOpbIX H3 HHX HeOOMHIUCe PasBHTHe OCHOBHBIX 

A (ra60po, raddpo-qua6a30B, radOpo-_uopuTos), Kak Nopoy ruOpusuElX, 
BP isaxes BCJI€ACTBHE ACCHMHJIAUHH HHTpy3velt OOKOBbIX — KapOounarT- 
nopoy. Bce xe pasHooOpasve HHTPYSHBHLIX MOpOk NPHNHCbIBaNOCb K SBO- 
AM «rpaHO-AHOPHTOBON MarMbM. HawinmMy uccieqoBpaHuameH 3a 1954—55 rr. 
OBJIeHbI B Mpeyesax KejaOekcKoit rpynmMbl UHTpy3HBOB JBe da3bi 
Y3HBHOHM JexATeJIbHOCTH: NepBad — raOOponAuaa (ra6O6po, ra6Opo-Hopnthl, 
O-J\HOPHTbI H HOPHTb!) M BTOpad — rpaHvTONAHAaA (KBaplleBble JMOPHTHI, 
HTbI, OAHATHTHI, KBAPLEBbIE MOHUOHUTHI, PpaHO-HOPHTbI MU ajaMeJIMTE!). 
HacTOsilee BPeEMA HaJIMUHe WHPOKOFO pasBUTHA TaOOpouyoB B ITOH T0- 
He BbISbIBaeT COMHeHHA. Ta66pongsbl Kak CaMOCTONTesbHanA (basa yCTaHOB- 
M. A. Kauikali B npefenax JlamKecaHcKoro u SypHaOaycKoro MaccHBOB 
MH (*) B palione ce. Baan, WIMpoKO pa3BuTbI B mpefenax KegabeKcKoro 
upa (°), oTMeveHbI B palione AnaOawiMHcKoro MeCTOpoxk JeHHs Ke J1€3 HBIX 
(8). B cpete sTHX JaHHbIX NpescTaBsAeT BaxKHbIli HHTepec COCTaB MarMbI, 
JeT IBOJIOWMH KOTOPOH OOpas0Baucb Kak raOOponsbl, Tak U rTpanTOMApI. 
OM OTHOIMCHHH 3aCJIy2KHBalOT BHUMAHUA JeTaIbHO H3yueHHble Hamu rao- 
‘abl WH rpanuTouyb: KeqabeKkckoH rpynnbl HHTPy3HBOB, MO KOTOPbIM MBI 
OylaraeM YeTLIPbMA JeCATKaMH XHMMYCCKHX HM CHeKTPaJIbHbIX AHaJIM3OB. 
OBble XApaKTepUCTHKH 9TUX NMOpOA, BbIYHCeHHbIe no MeTogy A. H. 3a- 
WKOrO, MpHBOAATCA B TAO. 1, B KOTOPOH AA CpaBHeHHA aH Takxe cpell- 
coctaB juopuTos Jiu. 

Ta6Oauna 1 
CpeqHHe 4HCIOBbIe XApaKTepHCTHKH NOpor 


Ta66pounp no 10 anamusam | Fpanutongy no 10 ananusam Marma no 20 ananu3zam 


a Cc b S | a Cc b Ss | a Cc b Ss 


6,7 9,3 19,3 63,8 | 6,8 5,6 15,4 72,2 | 6,75 7,45 17,35 68,0 


Tiuoputst Janu (pknwuas 55 ananuso0B 


Tiuoputn Lleonu KBapQ. AHOPHTOB) 


a c sa (@ b S 


LOT tea Or tem OierO6 59) (-7, 10,8 5,8 14,5 68,9 
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Uncaos. ae Tawxecancxuit | 3ypHa6ancKuii ee eat Tok arupuatickuit 
xapakts |e sone 
TOpo rpauo- | Kpapu. | rpaHo-| KBapu. | rpaHo- | KBapli. KBapl. rpauo~ | «papu. | rpaHo- | KB 
uopuT] AuOpuT| AMOpuT| AHOpuT| AHOpuT| AMOpuT| BuOpUT nope Auoput| AuOpuT| TA 
a onl 126 | LonOu side Sak dont 6,8 Satie |) ail a 8,7 
( 5,6 6,8 oh) 1,9 Dia Zi 0,9 ond, a9 4,9 
b AMCoy aca PAR, TD | 2 Om ds oO) aha Gols 28,4) 10 
S 74,5. | 70,7 APTS, 900 72,0: } 747 (R606 64,4 ES EAS) 76,7 


Kak BuqHo u3 Ta6n. 1, cpeqHuli cocraB MarMbI Oonee O1M30K K AHOPHA 
Asau. Jina conoctapnenua rpanurouyosp Keyadex-lJamxop-JauiKecanck 


MMe (Me aA» Ge 
es6 He Fels Ped 
ET? ese de 


Puc. 1. Cxemruyeckaa reolorHueckaa Kapta 


Kena6ex-Iamxop-Jlamkecanckow = rpynnbt 
MHTpy3HBoB: a@— TypouH (BY/IKaHoreHHo- 
ocanounpiit), O—Jly3uTaH (H3RecTHAKH), 


6— Oxccopaz-Kennoseit (typbl, Typonecuanu- 
KM MW asleBpOHTbI), e — Bepxusaa wopa, O 
Bar (By1kaHorenHoocayounblil), e— Bepxunit 
Oalioc (KBapumophuphl), sc — Cpequni u 
Huwxuui Oalioc (ByIKaHOreHHO-ocaqouHbtit), 
3 — HwxKHHH Mel (MOCeHOMAHCKHM), rpaHo- 
JMOpUTbI, KBapleBbIe AHOpuTEI, w—HwxKunit 
Mes (MOCeHOMAaHCKHH), KRAPWeBbIe THOPHTHI, 
TpaHo-JMOpHTbl, K—HeOKOM (ra6Opo, ra6- 
6poquoputst u juoputst), 2 — IIpen6arcKuit 
(MularHorpaHHtEt). 
I}uppamu Ha Kapte oOo3Hauenbl: 1 — Kena- 
6exckul, 2— Bapym-Bapcymexui, 3 — Ho- 
Bo-lopenoscxul, 4 — Ara6ex-CraBancKuit, 
5 —  Wamxupexuh, 6 — J>xarupuaicknit, 
7 — Ka6axtrenuucKkni, 8— Wamxopyaiicxun, 
9 — JlawKecanckuit, 10 — 3ypHa6arncknit 
MACCHBbI, M3 KOMUX MepBbIe YETLIPe HaMH OOB- 
euHeHbl B Kexa6exckylo rpymily HHTpysHBoB 


HbIX 10 KeqadekcKol rpynne HHTpy3HBOB COcTaB «poqOHauasbHOli» MarMbl, 
C4eT SBOJIOWMM KOTOPOM, NO BCel BepOATHOCTH, OOpasoBamuch KaK raGOpor, 
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rpynbl HHTpy3HBoB (puc. 1) Hamu B 
YMCJICHbI CpeHHH XMMMYeCKHH COCH 
Topo (XHMHMYeCKHe AHaNH3bI M0 Apy 
MaCCHBaM 3aMMCTBOBaHbI 3 JIMTE 
TYpbl) HX YHCHOBbIe XapakTepuer 
M lapametppi 10 Metoxy A.H. Sasap 
Koro (Ta6a. 2). A 

Kak BHHO v3 Ta6l. 2, rTpaHuTo 
Keya6ekckoli rpynmbl B OOMIeM CxO, 
C rpaHHTONAaMu pyrux MaccuBos. | 
Opongp xe JlaurKecaHa, SypHaGaq 
Basa Take aHasioruunHp Keats 
KuM. Ilostomy Ha OCHOBaHMM TOW 
aHaJIH3a TeOOrO-TeEKTOHHYECKUX Ye 
BMH, XHMHKO-MHHepasioruyeckux @ 
CTaBOB, CTPYKTYPHO-TeKCTYPHbIX ¢ 
OeHHOCTeH, XHMHYeECKUX H CHeKTpé 
HbIX aHaJIH30B Topo, a Take 
NOreHH4ecKHX OCOOeHHOCTeH STON 
Manoro Kapka3a MOXKHO CyeaTb 
WytOllWe BLIBOAbI O COCTaBe MarMBbl. 

1. Ilo xuMuyeckomy cocTaBy Xap 
KTepHOM YepTOH BCeX rpaHHTOHAOB Ff 
CMATPHBaeMOH MOOChI ABIAeTCA Pez 
mpeo6aqanue Na,O nag K,O. 

2. Kak Noka3anu cnekTpasb 
aHasmMsbl (Mopoq Kega6ekckoii rpyml 
HHTPy3HBOB) TradOpornybl o6Hapyx 
Ooee NOBbILeHHOe COsepxKanne Ta 
HavOoslee XaAPaKTePHbIX JIA OCHOBE 
MOpO 9uIeMeHTOB, Kak Ni, Co, V # 
[paHuTorgAbl Ke MOKasaiu MOmHOe 
CyTCTBHe TaKHX THMMYHbIX WIA KH 
MarMbl 9JIeMeHTOB, Kak Mo, W, 
As, Sb u op. 

3. [lerporpaduyeckue oco6eHHO 
Keya6ekckolt rpynlbl HHTPy3HBOB | 
corjacyloTcsd C NpeCTaBsJIeHHAMH Tipe 
HUX HCCIeqoBaTeneH, mosToMy px 
Maa JO CHX NOp cxema uddepeHll 
WMH STHX MHTPy3HBOB TpeOyeT Kop 
Horo u3MeHeHHaA. B cpBete Halinx 


ITpaHHTOU]bI BCeH paccMaTpHBeaMoi Hooch (ucKMIONaa ATa6ex-Cna- 
kui vw Ilamxopuaiickuli MaccuBbl muarnorpanuTos), oTBeuaeT cpeqHemy 
ry. Ofuako 9TO NoOwKeHne Tpe6yeT JonomHNTeNDHOI IIpOBepKH Ha 
aHWH XHMHYCCKUX aHaH30B radOpoujoB uM rpaHuTousof$ mo jpyruM 
ABaM, KOTOPbIMH, K CO?KaJICEHHIO, Mbl B NOCTATOUHO! Mepe He pacrova- 
QBOIIOUMIO MarMbl CXe€MaTHYeCKH MOXKHO MpefcTaBuTb B cule Ly ;OlLeM 


TlonepommatTospie MH POKCCHHTBI 


(m0 4HHeEHHO) ¥ 


iS 
HbIe <— l’adOpo- «—Ta66po- +<— J[nopnts: +— Jnoputopas —> KBaptespie > 
aTbI ra66po- THOPHTBI MarMa JLHOPUTHI 


HOPHTDI 
Kpapmespie 
2KH MIbI 
I]narMoxsa30Bble IlermaTutpt 
alJuTbl ~ t 
- OpTok1a30BbIe y ATJIHTEI 
allJIHTbI 
+> TonamuTpl + Tpano- +> AyameaHTbI 2K HJIbHBIe 
OaHaTHTbI JHOpHTBI J€pHBaTHl 
ft 
Jlamnpodupet 
(cleccapTuTbl, 
MaJlaxHTbl, Kep- 
CaHTHTB!) 


aCCMaTPpHBaeMbI PErHOH XapakTepH3yeTCA Take ciewNpuyecKol MeTas- 
AMYeCKOH YepTOH. Secb HMEIOT LIMPOKOe PasBUTHE MKee3HbIe, KOOAaIbTO- 
CepHO-KOJIYeaHHbIe H OapuTosble pysbl. Hekoropoe pacnpoctpaHeHue 
T MeHO-KOIYeaHHble pyAbl HW MOJIMMeTaJVIBI. 

OOaIbTOBOe OpyjleHeHHe CBxA3aHO C OCHOBHOM Marmol. CepHoKos4ueyaH- 
PyAeHeHHe TO NOCJIeqHHM NpecTaBIeHHAM CBASbIBAeTCA C CYOBYIKaHH- 
M cdbasoH KBapu-nopdupos (?). Ilo HauimM JaHHbIM Ha MpHMepe Kejza- 
<OH Tpylllibl CepHO-KOYe (aHHbIX MeCTOPOXJeHH BbIPHCOBbIBAeTCH TecHaA 
wueCKad CBA3b MUX C MmarMorpanuTamu AtaOeK-CiaBAHCKOrO HHTpy3uBa, 
MMMM 3ecb wWupoKoe pasBuTue. Ilociequne cBA3aHbl C 3aBepllialouluM 
9M HHTPy3HBHOM JleATeJIbHOCTH KkBapl-Mopduposoh Marmpl. I apuple 
3OPYAHbIe MeCTOPOKJeHHA OTHOCATCA K KOHTAKTOBO-MeTaCOMaTH¥eCKOMY 
| (CBxA3aHbI C KOHTAKTOBbIM BO3JIeHCTBHEM TpaHHTOHJOB Ha BepXHelopcKuHe 
OHATHbIe MOpObl) H CONPOBOMKAaloTcA MHTCHCHBHBIM PasBUTHEM CKBapHOB. 
KO CuleyeT yKa3aTb, YTO OpyeHeHHe *KesIesa MECTaMH, HECOMHEHHO, Takike 
“MUCCKH CBA3AHO HM C OCHOBHOM Marmoii —- rad6ponjamu (AnaOamMHcKoe 
)poxJeHhe xKese3a). NlomumMetaibl UrpaioT NOAYHHEHHYIO pOwJIb H 10 Ha- 
7 MHCHHIO TAK2%Ke CBAZAHbI C TpaHHTOHAHOH Marmol. OHakKO CaMbIM Xa- 
2PHBIM MeTaJIJIOTeHHYeCKUM JJIEMEHTOM, CBASAHHBIM 3//eCb C rTpaHHTouHOH 
OH, aBaseTca Oapuit. Kak HaMM yKa3bIBaOCb, C O€HOCTbIO STON MarMbl 
eM H CBA3aHa JOKaIH3 alla H IWMpOKoe pasBUTHe B 9TOL MOOce OapHTOBOrO 
eHeHHA (°). 

OBEPIUEHHO MpOTHBONOOKHYW KapTHHY ABJAIOT TpeTHIHbIC HHTPYy3HBbl 
yOamckul u Jlanugarckuit MyTOHBI), XapakTepH3ylolHecA PeSKMM IIpe- 
jaHuem K,O nay Na,O. Metannorenuyeckve OCOOeHHOCTH STHX MJIYTOHCB 
€ ABJIAIOTCA COBepIeHHO HHBIMH. EcTecTBeHHO, 3eCb OapHTOBOe OpyAHeHHe 
CTBYeT, BECbMa IWIMPOKHM Pa3BUTHeM MOJIb3y!IOTCH Tak?2Ke THMMUHBIC JIA 
oH (rpaHuTHol) MarMb! 9zIeMeHTBI, KaK Mo, As Sb, ACHO BbIPHCOBbIBAeTCH 
€ 3apAxKeHHOCTb UX W. HekoTopoe pasBuTHe MMEIOT MOJMMeTaJJIbI HW Mp. 
2 OCHOBHBIM COCTABOM (JMOPHTOBbIM) pOfOHadabHOH MarMbl JjaukecaH- 
<op-Keya6excKkoil rpyl HHTpy3HBOB OObACHAeTCA TakKKe CpaBHUTeJIbHO 
Ye KOHTAKTOBOe BOSJeHCTBHe TpaHHTOHJOB Ha raOOpousbl Mp Hany 
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pe3kO BbIpaxKeHHOrO KOHTaKTa MedK]y HAMM, NO CpaBHeHHIO C TpeTu4 | 
MHTPY3UBaMH, Fle KOHTaKTOBOe BOS JeHCTBUE OTebUbIX Pas BbIPaKeHO tec 


HeHHO Ooslee pesKo. | 
ety Tocrynus 
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Jloknaane Akagqemun nayr CCCP 
1956. Tom 111, Ne 4 


TFEOJIOPHA 


H. M. 4YMAKOB 


CTPATHIPA®HH CEBEPHOM OKPAHHbI MATOMCKOFO HATOPbs 


(Tpedcmaéaeno axademuxom H. M. Cmpaxoseim 22 VIII 1956) 


CrpatTurpapua HeMbIX OTOKeHHH CeBepHol OKpanun TlatomcKoro 
‘OpbA BriepBble Oblia paspadoTana 3. M. Crapocruuoli (’), KoTopas ycra- 
sHla MOCeOBaTeIbHOCTb OCHOBHBIX KOMIIJICKCOB 3THX Nopoy. B ocHoBaHHH 
pesa Ona BbIJeIUIa NpeANOMOMRUTeEABHO AOKeMOpHiickve OTMOReHUA, Mpe- 
BJICHHbI€e KBapWuTaMH. BpiiueseKalllylo cepHiO KOHTJIOMepaTOB, H3BeCTHA- 
3, CJIAHUeB, KBAPIMTOB H MepreJiei MOMLHOCTbIO OKONO 4 KM 3. M. Crapocruna 
qJleHHJla Ha CBUTbI H OTHeECJIa K HMKHeMy KeMOpHio. Toullly JeHCKHX 
@CTHAKOB, COriaCHO HMeBLIMMCAB TO BpeMA aHHbIM, OHA CUNTasla cpeqHeKeM- 
ickol. B jambueliivem B cxemy 3. M. CrapocTuHoit 6biiH BHeCeHBI HeKO- 
ble H3MCHEHHA; B YacTHOcTH, padotamu E. B. JlepmMonroson (*), H. A. Ppu- 
pou u C. Il. Curnukosza (*) Obl WoKa3aH HHKHEKeEMOPHUCKHM BO3spacT JeH- 
MX usBecTHakoB, a A. A. [[pegreyenckuii NpHcBoun OobINHHCTBY CBUT 
Irpaduyeckve Ha3BaHHa. B OCHOBHOM pa3pe3, cocTaBseHHBI 3. M. Crapo- 
HOH Juia p. JlenblI H HMKHero TeyeHHA p. B. Ilarom, Opi noxTBep»xyeu 
ProwvceHHBIMM paOoTaMH HM JO HacTOALMerO BpeMeHM CUMTAICA ONOpPHBIM. 
MOCTaBJeHve ero C paspe3aMH Apyrvx palionoB ceBepHoli oKpanubl Ilatom- 
bro HarOpbA BbISbIBANO, OAHAKO, OOuIbILMe 3aTPYAHEHUA HU MpoOBosusOcb He- 
uo (!) unm B CaMbIX OOmIMX 4epTax (?) . B nocueqHeM cyyan NpHXOAUMOCd 
*MouaraTh 3HaUHTeIbHble (PallualbHble H3MCHCHHA Topo}. 
Mccnegqopanus, mpopeyenHble B. Oaccelinax pp. Yppi, Jlenbi, Mon6o, 
lu M. [laroma,N03BOJIMJIH YTOUHUTS CYWeCTBYIONIMH paspe3 B CpefHei 4acrTH, 
hrojapa uemy B HacTosilee BPeMA eC©O MOXKHO MpeACTaBUTh Cie yIouluM 
basom (cBepXy BHUu3): 

KopuanepatTo-cepnhle H3BeECTHAKH H AONOMUTHE 
) ‘ICHCKOTO APyca HWKHETO KeMOpHA (Cm? 3. M. Crapocrunoi), oxapaKte- 
pusoBaHHble tbayHol YapCKOrO, OJIEKMMHCKOTO HM TONOaYaHCKOrO cTpaTu- 
Ppaduteckux ropwsontoB (*).. 2... ee ee ee 1000) Mm. 
Tecrpousetnas cauta (CmjuCm,3.M.Crapoctunoil). Cnoxe- 
Ha B HWKHel YacTH YepeOBaHWeM MayeK MeCTPOUBeTHBIX KapOOHAaTHBIX 
WM TeppHreHHbIX NOPOA, a BILE MKeITOBATLIMH JOMOMUTAMH C NpoOcoAMH 
- ‘TeMHBIX H3BECTHAKOB HM 3e@JIeCHOBaTHIX Mepremeli . . . . . . . 500M. 
TuunopcKkaacseura (Cm 3. M. Crapocrunoli). B Hwxuei wacra 
ZaJleraioT JIMCTOBAaTbIc HM TOHKOCJIONCTbHIe, HHOFJa WecTpbie aJleBpOJUTHI 
¢ IpoCMOAMU UepHbIX OUTYMMHOSHBIX U3BeECTHAKOB. Bpiwie pasBuTbl Yep- 
HbI€ YIJIHCTble HM TeMHO-cepble KaJIbUMTH3MPOBaHHbIe M3BECTHAKM, O- 
JIOMHTbI WH KapOonHaTHble OpeKYHH . . «ee ee ee ee es 650 M 
MKepoOouuckanacButa (Cm,™ 3. M. Crapoctunoli). Caermpie KBap- 
 WMTOBUAHBIe, CMOMCTHIE MecuaHuKH, B HW KHeM wacTH TwayKOHMTOBHIe. 
_B ocuoBaHul paciOsmaraetcA FrOpH30HT KOHTVIOMepaTOB MOIIHOCTbIO B He- 
CKOJIbKo MeTpos. TambKa HX C1O%KeHA AOJIOMHTOM HM TWecdaHHKOM, a Le- 


| MeHT — TleCUaHHCTbIM JOJIOMHTOM .. . . + +s 2 eee 300—500 Mm 
| g* 863 


HyxkesiexKalllyto TOJIULY (Cm, 3. M. Crapoctunoli) A. A. Ipeztetencxy 


pasemul Ha’ Be CBHTBI: 
5. Xonmpueckax CBUT A. Cepble, TeEMHO-cepble H NeCTpbl€ OOMMTOBE 
pexe BOMOpocseBble HSBECTHAKH.. . 6) ee es 300—350)} 
6. Ana uHuUCcCKaaA CBUTA. CBeTIbIe adaHTOBble, BOJOPOCJeBbIe H Per 
OOJHTOBbIC W3CCTHAKH «+ 0s wea. AM. Wea. se. OU 
Hwxe pacnosiaraetca: 


c o 
7. Huxompceckaa cButa* (Cm! 3. M. Crapocrunon). Inuraataig 


KpacHo-Oypble H 3eleHOBaTble Mepremw . . . «~~. - 250—400 
Ilo npeacrapnenuam 3. M. CrapocTHHoit H Apyrux aBTOpOB, HWE pacno 


raeTcd TOMA YEPHbIX HSBECTHAKOB HW CAaHweB MomHocTHIO 500—700 m (Cn 
Tlpopeyenuble uccleqOBaHHA MOKa3zaM, 410 MOMIHOCTbh STOM TOJIUM 3Hal 
TeJIbHO OOJMbIWe, a CTPOeEHHe 3HaYHTebHO CuomHee. B ONCbIBaeMOM palo 


TommaCi> pacusenseTca Ha culeqyronve veTEIpe CBHTBI: 
8 CBUTAYeEPHH XH B8eENCHOBATOCEPHX AaLeBPOAUTM 
Mapruaautos. BOnv3u KpoBM sasleraeT HeBbI,epxKaHHblit 
MomwHocTH (oT 0 fo 200 M) ropH30HT KkBapuHToB. K ceBepy orp. B.I 
TOM aJIeEBpOJMTbI B BepxXHel uactH (200—300 mM) 3amemlaiorca ¢ 
KOJIMTOBbIMH M3BeECTHAKAMH WM JOMOMHTaMH ....... =. ~~. Jo 150 
9.CBUTa YeEPHHX MEAKO- H KPYNHOKPUCTaAAAUT 
CKHX H3BeECTHAKOB, H3fawulux pH yape peskuli 3anax cep 
BOJOpoOa HM TeEMHO-CepbIX, TOHKOCJIOHCTHIX Mepresie . . . 7O00—800 
10O.Uepune 4 3eneHOBAaATO-CcCepble aleBpOJUTH WM aprm@ 
JIM T bi, WepecanvBalouluecaA C CepbIMH H3BECTKOBHMCTbIMM MH YepHbIMH KB 
WUTOBHAHBIMM WeCIAHUKAMM ..< ccm: Cae OY GhGuee sees ae Of 
ll. TeMHo-cephle TNHHUCTHeE H NecYaHUucTHe U3BEG 
HAKH C MpoOcuOAMHM aJIeBPOJIMTOB H aprvwIMTOB .... . 
Hmxe pacnomaraetca: 


12. BonbmenatTomckasa cButa (Cm 3. M. Crapocrunoi.) Ye 
HbIe THJIMTONOAOOHbIe KOHTIOMepaTbl C NPOCIOAMH KBaplHTOB M Praun 
CTHX CHAIR! Ly SA PGS. HlGPe AOD AURAL G ee ee 

13. ¥Ynaxanyopauckaa cButa** (p Cm? 3.M. Crapocrunom 
TeMHbI€e KBaPpLUMTbI C MpOCJOAMH YTJIMHMCTHIX caHUeB HW M3BeCTHAK 
epepxy:oBuluMad MOMHOCTS Pl) .8. Teena, sae 900 

CneflyeT OTMeTHTb, 4YTO B loro-3alalHOll YacTH UsyYeHHO TeppuTopuH of 

CaHHble NOpolbl 3aMeTHO MeTaMop@usoBaHb!. Baarojapx sToMy B cpeqHeM 

BepXHem TeveHuu pp. M. Ilarom u Mou60 u wactuaHO B HMXKHeEM TedeH! 

p. B. Harom, anesposursi u aprHJIWTb! MpeBpallenbl B CTaHUb! uM puJVNT 

BHAHbIC CAHUbI; MepresH — B KapOOHATHbIe ClaHIbl, a PIMHMCTHIe 3BeC 

HAKH — B CJIOMUCTLIC H3BECTHAKH. 

O6ujaA MOMHOCTh OMMCaHHOTO KomMueKca JocTuraet 9 km. Kak 6pin0 OTM 
weno eme 3. M. CrapocruHoit, Bce cBuTbI 3aserator coracHo, oOpasyxa HeMp 

PHIBHYy!0 Cepuiio OTOKeHHH. BospacT stux Nopog AO HacTosMlero BpeMeHH BE 

SbIBACT 3HAYUTeNbHbIC pasHorachaA. B pemeHun 9TOrO BOMpoca MoOxeT HOMOE 

CONOCTABNEHHE ONMCaHUbIX OTIOXKEHMM C paspesaMU H2KHETO KeMOpHA CeBep 

ganaqHoro cKoHa AnaucKoro muta. Ilecrpousernyio cBury Haero paliok 

BOSMOXKHO COMOCTaBHTb C 2KYPHHCKMM TlokbApycom (4) amfancKoro sapye 

HOCKOJBKY OHA HMeeT CXOMHbIM JHTOMOrHYeCKH COCTaB HM CormacHo HOKpB 


OWHCKas CBMTA, CKOpee BCero, OTBEUACT 6a3aJIbHBIM TOPH30HTaM oculeqHere 
Ton6unckui noxbapyc XapakrTepusyer camble HMKHMe TOPH3OHTHI .HHKHE 
KemOpua CuOupu, ostomy orpomuyto, AocTHratoulyto 8 KM cepuio NOpod, Mos 


* Hagpanne mpeqnoxeno A. K. Bo6pospim. 


** Hagpana amu no 1 
opory Yuaxan-Yopan B HuxKHeM TeyeHHH B. Tar i 
. 5B. Tlarom 
TOPOrO pasBHTa gra cBUuTa. 4 ee an 
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WaiOMUX 2KePOUHCKylO CBHTY, ECTeCTBeHHO paccMaTpuBaTh Kak OKeMOpuii- 
m0. IlockouIbky OHM NofcTHAalOT HWKHUI KeMOpHit cormacHo, ux culeqyer 
OCHTb K BepXHeMy lipoTeposolo. Onpesersemyio TakHM OOpasom rpaHully 
OpHA M MpoTeposom HeNb3H CUMTAaTh, KOHeYHO, yCTaHOBMeHHOl TOUHO. 
3MOXHO, YTO B JaIbHEHIWEM BEPXHAA WaCTb OTMORKCHUU, OTHOCHMBIX ceiiuac 
POTEPO3OW0, OKaxKeTCA HHAKHEKeEMOPHUCKON, OAHAKO MPHHaVexKHOCTh 3HayH- 
bHOM YaCTH ONHCAHHBIX NOPOA K BepXHeMy JOKeMOpHIO HavGovlee BeposATHa. 
B mpusejennom Buse paspes ApeBuux cBuT p. JleHbI H HWKHero TeVeHUA 
B. Iatom merko conocraBaserca c ycranopnenupm B. H. Maxaespim x 
T. Bopucenko paspesom ua p. Kye. Yaaxaryopauckaad cputa coro- 
‘BIAeTCA C OaaranaxXckoli HM MapHuHCKOli cBuTaMM; 6obIlenaToM- 
A—2KemMyKaHcKoH. Cputnr 11, 10 u 9 mapamnenusyiorca c OapaKyH- 
HM, a 8— BaNOXTHHCKON CBHTaMH paspesa p. )Kyn. Topu30uT KBapuHnToB 
epXHel YaCTH BasOXTHHCKOM CBHTEI OTBeyaeT TOMMe Kysnexun C. T. Bo- 
ceHKO. CyleqyeT OTMETHTb, YTO AMTOOrMYeCKHH XapakTep MepewcAeHHbIx 
IT BbIJepxKUBaeTCH Ha p. PK ye MOMHOCTHIO, axke BO MHOFHX JleTanax. Ito 
BOJAeT JI BHOBb BbIJeCHHBIX CBHT IIPHMCHATb Ha3BaHHA UX aHaJOTOB 
acceline p. Kyu. Huxonbckas, alaHveckad M XOJIBIUeCKad CBUTbI XOPOTIO 
3bIBAIOTCA C HK YHHCKOM CBUTON. CrpaTurpadua Oonee BbICOKUX FOPH3OHTOB 
p. Kye paspa6otana HeocTaTouHoO NOApoOuo. YBepeHHO BbIJeIAeCTCA TOKO 
M3OHT KBaPIMTOBUAHBIX TNecYaHHKOB B OCHOBaHHH HMKHErO KeMOpHAy 
TBETCTBYIOWMH XKEPOHHCKOM cCBUHTEe. 
ConoctTaBienve OMvCaHHOTO pa3pe3a C OTO%KeHHAMH, PasBUTbIMU B Oacé 
He cpeyuero Teyenua p. B. [latom, MoxkHO TpoOHu3BecTH JHIUIb B Oomee rpyOblx 
Tax, NOCKOJIbKy CTpaTurpaua sToro paliona paspadoTaHa MeHee eTalIbHO. 
JbIwWeNaTOMCKad WH yaxXaHyopaHCKad CBUTbI OTBEYAaIOT TOJIMe MecuaHHKOB 
paBeJIMTaMH HW KOHTIoMepatamH. BapakyHcKaad MM BaJIOXTHHCKasd CBUTbI 
PaJJeNH3yIOTCA C BbIeuAeMOM MHOTMMH aBTopamu (C. H. Koposun, HW. M. 
oxo, JI. A. Koxopuu u ip.) H83BeCTHAKOBO-eCYaHHKOBO-CMAHUeBOM TOJI- 
HM. CBuTaM HMKOJIBCKOH, aAHYeCKOH HM XOMbIMeECKOM COOTBETCTBYeT H3BeCT- 
[KOBaA WIM «lecTpOUBeTHaN» CBUTa TeX *Ke aBTOPOB. XOPoMlo yCTaHaBJIUBa- 
[CA BSTHX pa3spesaX COOTBETCTBYICIMMe 2XKepOHHCKOH CBHTe CBeTIbIe KBap- 
ITOBHAHbIe MecuUaHHKH C TvlayKOHHTOM. ; 


2 


: TlocrymH10 
22 VIII 1956 
| 

) UMTHPOBAHHAS JIATEPATYPA 


1M. M. Taneesa, Mss. AH CCCP, cep. reon., Ne2 (1946). 2H. A. Tpu6osa; 
ll. Cutruuxos, JIAH, 55, Ne 2 (1947). 30. T. Ty pap un, M338. AH CCCP,’ cep. 
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2, Ne 2 (1955). 5 E. B. JlepmMoutrosa, HuxuexemOpuitckne TpHnoouTb H Opaxno- 
mt Bocrounoii Cu6upu, 1951. © H. B. loxposcexKas, Bonpocsi reonoruu Asun, 1954. 
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Jloxaann Axanemun nayrx CCCP 
1956. Tom 111, Ne 4 


A. H. IIAPJAHOB u B. E. XAHH 


HOBbIE JJAHHbIE O PACHPOCTPAHEHMHM M BO3SPACTE 
BYJIKAHOrEHHDIX TOJIL KOrO-BOCTOUHOFO KABKA3A 


(ITpedcmasaeno akademuxom H, M. Cmpaxosoim 11 VII 1956) 


BykaHorenuble mopogzb! Ha IOro-BoctrouHom KaBka3e W3BeCTHbI aBH 
OTo Mosoca MSBEpXKeHHbIX H NMpOKMacTHYeCKUX TOPO, MpoTArMBarolas 
ot cen. Uyxyp-iopt Ha 3amag-cepepo-3anaq Jo ce. Bangam. Ananor 
Hble MOpOMbl HMeIOTCH MH Jlasee Ha 3alafl BAOb W!OXRHOTO CKMOHA, a TAKKE BI 
XOJAT B OOOCOOMCHHBIX IlyHKTaX B 30He 1oxKHOTO Gopta Ana3saHo-ArpuyalicKe 
Buaquubl (B palione cc. Wa6uan, Carnau, roppl biopryty B AsepOaiyxKaH 
y cena. Uutenu-I|xapo u B page nyHKToB Kaxetunckoro xpe6ta B Ipy3sum 
OTH BbIXOJbI HHTEPeCOBaJIN MHOFUX reosoros, HauuHaa cI. AOuxa, X. Mlerperi 
K. H. Borganosuya (1,7), H. MW. Kapakaura u B. B. Borauesa (?). 

Yactb reonoros, H3y4aBlUMX BysIKaHMyeCKve OOpa3s0BaHiA B BOCTOUHOE 
WaCTH IOMKHOFO CKJIOHA, BbIAeAIAa 34eCb PaSHOBOSpaCcTHble BYJIKAHOTeHHB 
TOM a HMe€HHO cpefHefopcKy!lo H aubO-ceHomaucKylo (°,), 1%), apyry 
CUHTaIH BCe H3BeEpXeHHbIe NOPOAbI OMHOBOSPaCTHbIMH, OTHOCA UX K cpefHe 
rope WH K ambOy-ceHomany (°, °, 14), HaM K NameoreHy. Hekoropbie reowsor 
TIOMMMO s*PPy3HBHbIX OOpas0BaHHl BbIeAIH HW MHTPY3HBuble pasHocTH Oose 
MOIOJbIe, WO NaleoreHa HU axe HeoreHa BKJIOUNTeIbHO (7, 1-1), 

B 1954 r., B Npollecce yTouHeHuA reooruH BanyamMcKoro aHTHKIMHOpUA 
HaMyv (B OCHOBHOM A. H. Ulapdanopbim, YaCTHUHO XKe COBMECTHO) ObIIO MPOBE: 
J€HO HeCKOJIbKO Mepeceyenui Huangarckoro xpe6ta: no pp. Jaxyabanvai 
Axoxual, Dupabimanuait, Peoxuaii u Bangamuaii; KpoMe Toro, Obl u3y4eHb 
M10 MpOcTHpaHuio CeBepHoOe M OMRKHOE KPbWIbA AHTHKJIMHOPHA. 

HanOoulee MHTepecHbIli paspes, 10 KOTOPOMY BHAHbI BSaMMOOTHOMeHH 
Mela W fOpbl, OOHamKaeTca lo p. Axoxualt, KoTOpad mpopesaeT BanyaccKHi 
AHTHKJIMHOPHH HaCKBO3b. Y BbIXOJa peKH Ha Ana3aHo-Arpuualicky1o JOJIMH 
HENOCPeACTBEHHO OKOJIO AOporu, Beymen v3 McmMaumnop B c. KanagoxKuK, 06: 
HakaeTch  BaHaMCKait CBUTa cCeHOMaHa, BbIPaAKeHHad TydOKOHTJIOMe 
paTaMv UM BKJOUCHHAMM KPyMHbIX (Jo 3 MB QMameTpe) OOOMKOB M3BeCTHA 
KOB BepXHeH ropbl. CrpaTurpacbuyecku HYKe TpOCexXMBaIOTCA MAaCCHBHDbIE 
TyonectaHuku, KOTOpble NOACTHMaIoTCH Toei cunweBoro YepeoBaHus 
M3BCCTKOBHCTHIX MeCUaHHKOB, H3BECTHAKOB, Meprevieli HW TIMH, YAaCTHUHO HeKap 
OoHaTHbIX; U3pe\Ka BCTpevaloTcaA TOHKUE MpOCsOH TpaBeAHTOB. OTa, B OCHOB 
HOM H3Be€CTHAKOBO-IJIMHUCTaA (PIMWeBAA TOMA, TOMWKHa ObITh OTHECeHa, MO 
aHasloruu c 30Hon J\uOpapa, K BepxHemy aubOy. IloqcrumaeTca OHa MCIILHBIM 
BallaWKUHOM, KOTOPbIH MpeAcTaBleH B BepXHel WaCTH CepbIMH cpeHec/ON- 
CTbIMM 3€PHUCTbIMA H3BeCTHAKAMHU, C NpocioAmu (1—1,5 mM) KoHrOMeparToB, 
COCIOAIMX B OCHOBHOM H3 OOJIOMKOB TOM Ke CBHTbI MH UaCTHUHO Oomee MeKUX 
raiek SpPy3HBHbIX NOpok. Crparurpapuyecku Hw Ke BalaHKHH Mepexose 
B (alto rpyOvixX KOHTOMepaToB, YepeAyYIOMMXCA C NIaCTaMH MaCCHBHBIX necda>, 
HUCTbIX H3BeCTHAKOB. MotlHocTb MaveK KOHTIOMepaTOB HM M3BeCTHAKOB CO- 
cTaBineT oT 5 Jo 20 Mm. 
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OCHOBAHHM BaslaHKUHa 3aeraeT OasasbHblli KOHTOMepat, cocTosIMMi 
ATAHHBIX OOJIOMKOB CepbIX H PO3OBATHIX H3BeECTHAKOB, CILEMCHTHPOBaHHbIX 
)HATHBIM eMeHTOM. MoiHocTb GasaibHOrO KOHTNOMepata OKO 200 M, 
Wax MOMWHOCTh BallawkKuHa JocruraerT 1000 m. Konraomepats ioZ- 
OTCH MadKOM, MOMLHOCTHIO OKOWIO 80 M, CepbIX HM KpacHo-6YpbIX ToOvICTO- 
eTBIX H3BECTHAKOB, YACTHYHO OpeKYHeBUAHbIX, C MpOCOAMH KpacHO-Gy- 
TeCuaHMCTHIX KapOOHATHBIX TINH HM Mepreseli, KOTOpyto Clefyer, N0-BUAN- 
» OTHOCHTb K THTOHY (MO aHaJIOrHH C KpacHoUBerHolt usuCylicKoli cBH- 
HTOHA 30HbI JLuOpapa M KpacHbIMH THTOHCKMMHM M3BeCTHaAKamMH Taabi- 
), Ora naka TpancrpeccuBHo g3ayeraeT Ha BYJKaHOreHHOH TOuLe, 
XKEHHOM B OCHOBHOM Typonopduputamy, nopduputamu, TrypoOpexunamu, 
SpeKYWAMH, C MPOCNOAMH TeMHBbIX TY*OreHHBIX NMeCuaHHKOB HW IVIOTHBIX 
. B paspese coBepllieHHo OTCyTCTBYIOT OOJIOMKM HOCTOpOHHUX NOpo, B 
CTHOCTH H3BCCTHAKOB. : 
PaHCrpeccHBHbIM XapakTep KOHTaKTa THTOHA HM BYJIKaHOTeHHOL TONIMH 
BbIpaxen. Kpome HepoBHol, pa3sMbITOM KPOBJIM BYJIKaHOreHHOL TOI 
OM CBHJeTeJIbCTBYeT HaJIHUHe MHOPOUNCeHHON PabkH spy3HBHbIX NOpog 
TOJIMH, 3AKJIOYeHHOM B HSBeCTHAKaX THTOHA. B JaHHOM culy¥ae He MOET 
COMHEHHA B TOM, YTO BY IKaHOreHHad TOMA, OOHarKalollaica No p. Axox- 
eBepHee BbIXOJOB BaJlaHKHH-THTOHA, JpeBHee MocseAHHX, HW 10 aHamoruu 
THMH paiiOHaMH FOXKHOTO CKJIOHA ee CyleAyeT OTHOCHTH K Gaiiocy. Ona caa- 
apo Banjamckoro aHTHKIHHOpHA, OOpa3yaA cpaBHUTeAbHO Mpocry1o 
KY; YIvibl NaeHHA Ha KpblibaAxX ee JocTHraioT 50—60°, mpuyem toxKHOe 
10 Ooslee KpyToe H B MPHCBOAOBOL YacTH OCIOMKHEHO PasPbIBOM; OOHAXKeH- 
OULHOCTb Oatioca 500—600 m. B ceBepHoM Kpblwie AHTHKJMHOPHA B CocTaBe 
Ca 3HaYHTebHO BO3pacTaeT JOA TIMH, MecYaHHKOB HU TycboMecdaHHKOB 
PpaBHeHu1O Cc a*Py3HBHbIMH KOMMOHEHTaMH, JOMHMHHPYIOWMMH B 1Ox%KHOM 
e. 

oOpasile riHHbI, oOTOOpaHHOM 43 sTou Tommi, J. A. Tpoccretim Onin 00- 
2KeHbI CIOPbI H MbWIbia ABHO lopcKoro O6uKa. M3 chop oTMeyeupl Glei- 
ia delicata Bolch., Acanthotriletes certus Bolch., ompegenena nblubula 
ycemaAHHBIX Aggerella circumtexte Mal., Cycas longa Bolch. HM MOKPpbITO- 
1HHbIX — Evonymus togusxensis Bolch. 4 Castanea wachrameivi Bolch. 
AukpodayHbl B rvIHHaX He OKa3asIOCb, TaK Ke Kak He BCTpeyeHO HaMH HA 
iTKOB MakpodayHbl, HO MHKpo@wlopa aeT OCHOBaHHe OTHOCHTb BMerilalo- 
TIOpOAbl K rope, a Mapadnenusauua c Dpysuet (*°) mosBpoaeT CUMTaTh UX 
\CCKHMH. 

Io ceBepHoMy KpbIJIy aHTHKIMHOpHA B BepxoBbax AxoXuad Ha BYyJIKaHo- 
OM Galioce HemocpeAcTBeHHO 3a/leraloT BepXHHit abO M CeHOMAaH, a  M10- 
HH MepeKpbilBaeTCA TpaHcrpeccHBHOlt MaiikoncKol cBUTOM. TaKoBa Kap- 
| reoulorMueckoro cTpoeHua BauyaMcKoro aHTHKJIMHOpHA B CedeHHM 0 
Axoxualt. 

lo p. Teoxuaii B aqpe Baugamckoro aHTHKAMHOpHA BbICTyMaeT ByKaHo- 
lai TOJIMa, KOTOpad MpexxKHHMM UCCJeEJOBaTeAMH MapaJeNIH30Balacb 
aHaMCKOH CBHTOH. SIBAAACb MpAMbIM MpofomKeHHeM BY/JKAHOTCHHOU 
i Oalioca, pasBuToli B Ape aHTHKAMHOpHs HO p. Axoxual, OHA, OAHAKO, 
1K He MOXKeT ObITb OTHeceHa K CeHoMaHY. Ilo p. Teokya By/JKaHOreHHbli 
© WMeeT TaKOll 2%Ke MUTOMOrMMecKHH cocTaB, KaK H No Axoxualo, T. e. 
b pa3sBUTbI TeMHbIe NopPupHutTE!, TyponopdupurTsl, TypoOpek4HH, Tydo- 
aHUKH H yIOTHeHHbIe yepHble rauubl. Kak mo Axoxualo, Tak H MO TeoK- 
‘KOMY paspe3y 9Ta BYJIKaHOreHHaA Towa He COMepKUT B CBOCM COCTABE 
‘JIOMEPaTOB, KOTOPble COCTOAM Obl U3 OOJOMKOB Pa3JIM4HbIX MOPOA, Kak 
<@HOFeHHbIX, TAK H OCaJOUHBIX, ITO BECbMa XapaKTepHO AA TYPOKOHTVIO- 
1TOB BAHJaMCKOLi CBUTHI; B COCTaBe OaltOccKOH TOJILM HET COBEpIeHHO BKJIIO- 
(i U3BECTHAKOB, CTOJIb IWMPOKO pa3sBHTbIX B paspese CeEHOMAHA, H, KpOMe 
, Noposbl Galioca coBeplieHHO He KapOOHATHEI. 

lo p. Bangqamuaii, Ha ee pasoM Oepery, HeNocpeACTBeHHO Yy AOporH Hs 
nama B KyrTKallleH OOHaKaeTCH TOJIMa CIOMCTbIX CepbIXx Selina 


YaCTHUHO MeCcuaHUCTHIX, Mepreseli u raus, oTHecenHaa ene 9. I. Wwe 
qM6eliiu K BanawKuny. ]Oxunee, HemocpeCTBeHHO NO BalaHKHHOM, 34} 
TaloT MaCcMBHble TeMHO-3e1eHOBaTHIe Typbl H Tyo-Nop@upHTb!. Kak WsBey 
HAKH BalawKMHa, TaK UM MOACTHMAIOUIMe BYJKaHOreHHbIe NOpOAbl Nalarory 
ceBep. ; ; | 
K sanagqy or Axoxuad BalaHxKHH M THTOH Cpe3aloTcA TpaHcrpeMp yon 
CeHOMaHOM H BHOBb NOABAIOTCA Ha MOBepXHOCTH yxKe B Oacceline Banye 
uaa, re K oro-BocToky oT Banyama y c. Bbyuyt 9. I. WaxunuOelinu onucal 
cBeTIO-Cepble KPHCTaJWIMUeCKHe H3BeECTHAKH C MpPOCMOAMH KpacHO-OypoH § 
BeCTHAKOBOM Opexunu. UspecrHaku TpaHCrpeccHBHO 3asleraloT Ha TyOrel 
HBIX Noposax Oalioca, MpH4eM Kak B NOJOMIBe HSBECTHAKOB, TaK HM BbIILUe Cpe} 
V3BECTHAKOBOH OpeKYHH pacceaAHb! BKJIOUCHHA CHJIbHO M3MCHEHHBIX  BYVJIM 
HOFeHHBIX NOpOA MOACTHMaoMel Tom Oalioca. OTOT BbIXO] THTOH-BalaHK 
y c. Bynyr Opin onucan C. A. Kopanesckum no HasBanveMm Banyamckoro yn 
KOTOPbIii OH CTaBHJI B OAMH pag c yTecamu Tanpicrana, Bropriory, Axox4e 
ApyruMu MOOOHbIMM 2%Ke BbIXOJaMH THTOHA. ; 
BykKaHoreHHbli CeHOMaH B IOXKHOM Kpblie BanyaMcKoro aHTHKJIMHO 
lpocuwexkuBaetca oT AXOX¥ad Ha 3allal HeNpepbIBHOH Nowocou Jo c., Tor 
Tle HMeloTca ero OOHaxKeHUA Y AOporm Ha Ucrucy; anbuse B cropony [é¢ 
yan CBHTa MorpyxkaeTca m0 COBpeMeHHbIe OTMO*KeHHA AnazaHo-ArpuyaHe 
BuaMHbl H MO }O*KHOMY Kpblty BanaMcKoro aHTHKJIMHOPHA Ha TOBepXHO 
y2Ke He oGHakaeTca. CepepuHee, y ce. Byfinyc Ha mepom Oepery Teoxuat 
HamkaeTcaA yxKe BYJKaHOreHHad Toma Oalioca, KOTOpad HelpepbIBHO T 
CI@KUBACTCH Ha 3alay vepes cen. Cymaxubl, Boob Woporn Mcrucy-Bany 
BIIOTbh Jo camoro Banjama. 
Takum o6pasom y cen. Banyam oOHaxkaeTca He BAHAaMCKad CBHTa CeHOMAHi 
OT KOTOPOTO OHA TlOyuHNa CBOe HAMMeHOBAaHHE, a BYJIKAHOreHHbIM Oalioc, Ml 
peKpbIBaeMbIMi c ceBepa H Cc lora MopOsaMH THTOH-BallaHxKuHa. | 
Ha mpasom Oepery p. leoxualt, y cnuaHua ee c Kanayxxukuaem, aK 
Holi okpanuHe cen. Mctucy cpeqv nopog Oalioca Obl OTMeueH WHabasoBblii Tt 
dbuput. MakpocKonuyecku STO MOUTH YepHad NNOTHAA NOpPupoBuyHan Nopo 
lod MuKpockoriom (K. O. Pocrosues) ona HMeCeT NOMHOKPUCTammMYeck yo MM 
(buposylo crpyKtypy. MunepanoruyeckuH cocTaB ee mularvoKsa3, aBry 
MarHeTHT, WMPKOH, allaTuT, xopuT, Ouotur. Ilopoga cocrouT us arpera 
KPYNHbIX JIeHCTOB WiarvokKa3sa, Ha (one KOTOPbIX ToOpdupoBuAHO B 
WeAIOTCA KPyNuble 3epHa aBrHTa M pexke — WlarvoKa3a; MUHepabl CHIBI 
XJIOPHTH3MpOBaHbl, a Yy¥acTKaMH MO TpelllMHaM oOTMeYaeTCA BTOpUUH 
OMOTHT. 
AnaOas0Bbli NoppupuT 3ameraeT COBepIeHHO cormacHo B Bue mac 
Cpequ MVIOTHbIX riMH M TyPonecuanHKoB. OnncanHasd pasHocTb mpefcraBus 
cyOMHTpy3uBHyto (alto NOTOKOB NOp¥pHTOB, BHeAPHBUIYIOCA B MPU OHHb 
elle He yIIJIOTHeEHHbIe OCaqouHbIe Noposbl. Bo3spacT onucaHHoro 4uaba30B0 
TOopUupuTa HECOMHEHHO COBMafaeT C BO3PaCTOM BMelllarolllel TOM, T. e 
Oahocckun. 
Bovlee MOJO AbIX HATPY3HBHBIX OOpa3s0BaHHit, C CeKYIMMU KOHTaKTaMH, Hal 
B HCCJI€qOBaHHOM palone He Oplwio OOHapyxKeHO. Mb CKIOHHBI CUHTaTb, YF 
omvcanupe M. A. Kamkaem uatTpysHBuble Moposbl u3 cen. KanaqoKuK mpe 
CTaBAAIOT CYOHHTPy3MBHyIO pa3HOCTb, aHaNOrHYHy!O yOMAHYTOMYy BbIl 
qMaOasoBomy mopduputy. To xe MOxKHO CKa3aTb M B OTHOWeHHM «HHTpy3H 
HbIX» OOpasoBaHHi, BcTpeyenupix A. H. Conopxunpm (3%) y TanpicrancKo 
yTeca. 
Urak, BysIKaHOreHHbIM Oalioc UMeeT B BOCTOUHOM YacTH foxwKHOrO CKJON 
Bombworo Kapka3sa ropa3qo Ooubulee, YeM Mpeqnonaranocb paHee, pacip 
cTpanHenne. Ilo HasBaHveM BaHaMCKOM CBUTbI OKa3aJIHCb O6be_MHeEHHbIMA 
AelicTBUTebHOCTH pasHOBOspacTHble OOpa3s0BaHuA. CreqopaTebno, OT 9TOF 
TepMHHA HEOOXOAUMO OTKA3aTbCA, TEM Oovee, UTO HET OoubIUe OCHOBAHML Ml 
OTKa3a OT pacWle€HeHHA BepXHero albOa M CeHOMaHa. OTH Ba ropusoHTa O 
YETIMBO BHIMCAIOTCA JIMTOJOPHYeCKH: BePXHUli anbO UpegcTaBsAerT co6olt pie 
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yiO H3BCCTKOBO-TeppHreHHO-TyoreHHy!o TOMY, a CeHOMaH BYJIKaHO- 
(0-OOJIOMOUHY!0 CePHio, JIA KOTOPOL OVEHb XapakTepHbI NOTOKH Wap UM Psbl- 


1€ KOHTJIOMeparTbl. i 


Tlocrynuao 
10 VII 1956 


UWHMTHPOBAHHAA JIMNTEPATYPA 
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Jloxazann Ankagemunu nayr CCCP 
1956. Tom 111, Ne 4 


HW. A. FOPKEBHY 


K BOMPOCY O MAJIEOrEOrPA®HM MPHYPAJIbCKOM 4ACTH 
3ANAJ(HO-CHBUPCKOH HH3MEHHOCTH B ME3030E 


(ITpedcmaeaeno arxademuxom C. H. Mupoxoseim 26 V 1956) 


na maseoreorpapuyeckux MocTpoeHHii HaMH ObWIH M3yYeHbl 3aKOHOME 
HOCTH pacnpejesleHHA B MOposax JerKOpacTBOpMMbIX rHApOKapOoHaTOB, XwO 
HW BeIMYMH OTHOIWCHHA NocseqHero K rHuApoKapOoHaTHOMy MOHY JlerKopactE 
PHMBIX B BOJe COoeqHHeHHH. 

XsOp, KaK W3BeCTHO, ABJIACTCA XapaKTePHbIM H TpeoOaaiowluM HOH 
CouJIeHbIX BOR. PuaApoKapOouaTHbIt HOH ABJAeTCA MpeoO/alalowiuM MU XapakTeE 
HbIM HOHOM MpecHbIx Bo. M3 Teopuu KapOoHaTHOrO paBHOBeCHA H3BECTHO, Y 
C YBeJIMYeHHeM COJICHOCTH BOJ, T. €. C YBesIMYeHHeM COJepKaHuA Xsopa, € 
Wlep2kaHve rupoKapOouaTHoro HOHa B HUX NafaeT. I]pu ompecHenuu Bod # 
OmioqaetcaA OOpaTHad KapTHHa: MajlaeT cofepKaHHe XJopa HM OTHOCHTEeIB 
BO3pacTaeT COJepxKaHHe ruy{poKapOoHaTHoro uoHa (1). OTH B3aMMOOTHOL 
MOHOB IUHpOKO HCHOJb3yIOTCA B MpaKTHKe OKeaHOJOrMyecKHX UCCIeOBaHe 
(®) qd OOHApy2KeHUA 30H ONpPeCHeHHA MOPCKHX BOA C NOMOMIbIO Tak Ha3bIBa 
Moro Weso4yoro KoapunHenta Alk/S(°/o.). UucauTememM MocweqHero ABIAeT 
BeJIMUMHA DIEIOUHOCTH, a 3HaMeHaTesIeM — OOlad MHHepanu3sauna BoA. Ma 
TOUMCJICHHbIMH aHaJIH3aMH YCTaHOBJeHO, ITO MexKAY MHHepasusauvel MOpcKt 
M OKeaHHYeCKON BOJbI H COdepxKaAHHeM XJlOpa CyIMleCTBYeT 3AKOHOMePHaA 3aB 
CHMOCTDb, NO3BOJIAIOMAA ONPeAeATb NepBytO MO cosepxanHto Nocequero (?, 
M3 storo culeAyeT, UTO CYMIHOCTb IpMBeJeHHOTO BbIIUe WeMOUHOrO Kospunver 
IIPHHWAMMAIbHO He H3MeCHHTCA, eCJIH B erO 3HaMeHaTee BMECTO OOMLeH MAH 
paivsauuu OyfeT NocTaBleHa BeHYMHa COJepxKaHHA XsOpa. 

IIpu 3axopoHeHHH OcCal{Ka B HEM OCTaeTCH HEKOTOPOe KOMMUECTBO BOs 6a 
celiHa OCaqKOHaKoNJeHHA. OT KOMeCTBa HM XapakTepa STO BObI 3aBHCHT C 
HepkKaHve B Ocaj\Ke HIM Nopose XiOpa U APyruX HOHOB, HaXOAALULMXCA B COCTAI 
JerKOpaCTBOpHMBIX B BOJe COeAMHEHHU, B TOM UMCe AH ruApoKapOonaTHO! 
voHa. UsnoxenHble CooOpaxkeHA H JleKaT B OCHOBE HCHOIb3OBaHHA OTHOME 
HHA BeMYHH COMepKaHHA B MeMTOMOPHbIX NOposax XMOpa H THApoKapOoua’ 
HOrO HOHA JIerKOPaCTBOPHMbIX COeAMHEHHH B KavecTBe MOKasaTeNA COeHOC 
BOA Oacceliha ceMMeHTallMH. 

B XMMMKO-aHaJIMTHUeCKOM OTHOWICHHM oOMpeeneHve cofepxKanuA XJOp 
B Nopoax He MpefcTaBsAxeT HHKaKMX s3aTpyqHeHHH. B WUuncruryte ned? 
AH CCCP namu paspa6oTan JoctaTouHo mpocroli cnoco6 ompexenenua rHAp 
KapOoHaTHOrO MONA JerKOpacTBOPHMbIX B Bose coesUHeHHH. Takum o6pa30on 
HeOOXOAMMBI€ BEMYMHbI MOsyYaloTcCA C MOMOMI[bIO MpOCTHIX, JOCTYNHbIX fd 
MacCCOBOrO HCCeOBaHHA aHaJIH30B. 

M13 ckasaHHoro paee O%eRHAHO, YTO BeHUMHEI OTHOWeHUA tCl/rHCOs; spas 
IOTCA HAMMCHDINAMH JIA NpeCHOBOAHBIX OCAKOB HM NOBbILMAIOTCA 10 Mepe yBeul 
YeHHA COJeHOCTH BO Oaccelina ocalKoHaKonenus. I1pecHoBoJHbie OTMOKeHP 
XapaKkTepH3yloTCA BeMYHHAMH OTHOIMEHHA B COTHIC HJM JeCATbIC JOM eMHMUE 
OtlowkeHHA OacceliHOB HOpMaJIbHOM MopcKO coueHocTH XapakTepH3 yIoTe 
BeAMYHHAaMM NpHMepHo oT 50 u BbIUe. Bennunubl Mexgy 1 u 50 xapaxtep 
SYIOT OCAAKH COMOHOBATHIX BOJOCMOB(OT IpeCHOBOHBIX JO HOPMaJIbHO MOPCKH% 
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TOM OosIee BBICOKHE BeJMUHHbI 
CHHA CBHJeTeIbCTBYIOT O Ha- 
HHH OCaKOB B Ooulee 3acou0- 
M BOJOeMe. 
OBEEHHOe Ha H3JIOXKeHHOH OC- 
M3y¥eHHe Me38030NCKUX OTVJIO- 
[, BCKPBITbIX CKBaxKHHaMH Ha 
ropuu Bocrounoro IIpuypaspa, 
eT BECbMa HHTePeCHbIe 3aKO- 
HOCTH H3Me€HeEHHA MOKasaTaseli 
HOBKH OCaJKOHaKONJIeHHA 110 
3y Meso30a H NO Maomayu 
m1). 
; Tao. 1 oTUeTIHBO BUAHO, TO 
ie H HU KHEMeNOBbIC OTO%Ke- 
(0 OappeMa BKJIOUNTEJIbHO, NOB- 
THO XApaKTePH3YIOTCA HH3KHMH 
ATeJIAMH 3aCOJIOHEHHOCTH, CBH- 
SCTBYIOMIHMH =O = HaKOMNJIeHHH 
B COJIOHOBaATOBOAHBIX BOMOeMaX. 
NocJIeqHHX B 3aNaqHou uacTHu 
TopHu (bepesopo) umMemu HeCc- 
0 OOJbIUIYIO CONeCHOCTb, YeEM B 
qHOH yacTtH (Jleymu, Yzar, 
pi-Maxcuiick). 

nlocseqyroulee allT-abOcKoe 
[B salaqHol momoce (Bepe3oso, 
SI[0B0) HacTylaeT pe3kKOe MOBBI- 
2 COJIGHOCTH BOX OacceliHa. O6 
SBUACTEIBCTBYeT pe3KOe TIOBBI- 
e oTHOoWweHHA rCl/rHCO; xo 50, 
neHhe cojepxaHuA XOpa B NO- 
-W CHM2KeHHe COepxKanHHA THI- 
YOOHATHOTO HOHa JIerKOpacTBO- 
X coequHeHH. Boctounee, B 
iax JleyuieH, YBaTa H XauHTbI- 
MHCKa, B 3TO Ke BpeMsA Ipo- 
aeTCA HAaKOMJICHHe OCaKOB B 
UX IKE COJIOHOBATOBOAHBIX YCJI0- 
_ Kak HB Mpefbiflymlee Bpema. 
9€ IIOBbIMWeHHe COJIEHOCTH BO 
WHa OCaqKOHaKOIMJIeHHA B pall- 
leyliei HacTynaeT B CeHOMaH- 
ie, a B YsBate u XantTbI-Mau- 
€, paclOOxKeHHbIX BOCTOUHEE 
leH,— elle N03fHee, B 9MUepe. 
3MeHeHuA B TaOs. | YeTKO Mpo- 
OTCA BbICOKHMH 3HadeHHAMH OT- 
Hua rCl/rHCOs. Ha tore, B pali- 
‘}OMCHH, 3TH 3HaveHHA OOpbIBa- 
, CBUJIETEbCTBYA, BHAHMO, OO 
OJICHHOCTH OOCTAHOBKH OCaJ{KO- 
JI€HHA B Me3030e Ha !OXKHbIX 
Kax Bocrounoro [Jpuypajps. 
IABIAeMbIe TeOXHMHYECKHMH 
sATEJIAAMH pe3KHe H3MeHEHHA CO- 
TH OacceHHOB oOca4qKOHakoOmJe- 
o6y CJ10B/1e HbI Tpancrpeccuert 
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3THX BOs MepBOHAaabHO) 


COJICHBIX MOPCKUX BO Cc CeBepa. I]ponukHoBpeHne i Oy 
: 3Kolt momoce Bomb Ypi if 


alT-aslbOcKoe BpeMA, HaOMIOAaeTCH TOMbKO B Y 
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Pm |1 wee Sas Em Eas S886 Le |r 


Puc. 1. Cxemst naneoreorpabun Bocrounoro IIpuypanps: 7 — ropa — HuxkKHHit Mell 
(mo arta); // — nwxKHHi Men (ant-anb6); JJ] — BepXHHH Mes (CeHOMaH-TYpO#); 
IV — pepxuuit Men (amumep). J —rpaHuma SamazHo-CuOupcKol Hu3MeHHOCTH; 
2 —ropuble xpeOrTbl, NorpeOeHHble NOX Gomee MONOALIMA OTIOXKeHHAMH; 3 — rpa- 
HHI mMpesromaraemoii cy; 4— rpanuna norpyxeHHoro KasaxcrancKoro Mac- 
cupa; 5 — Oaccelinb C COMOHOBATEIMH BOamu; 6— GOacceliHpl c BOJAaMH HOPMasIbHOK 
MOpcKO comeHocTH; 7 — CKBaKUEBI : 


Tlo3quee, B CeHOMaH-TYpOHe, TpaHcrpeccua IposBuraeTcaA Ha BOCTOK, 3aXBé 
Ban palion Jleymel, ele no3fanee, B 9MIlepe, paciipocTpansetcaA fae 
BOCTOK, B pationbt Yeata u Xantbi-Maucuiicxa. Hameuatomlaaca kaptl 
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)OCTpaHeHus TpaHcrpeccuu Mops B OOacTH Bocrounoro lipwypanba cy- 
BCHHO OTMYAeTCA OT H3BECTHBIX MpeAcTaBJeHHll, PUCyIOWHX pervouaub- 
florpy2KeHHe jolopcKkoro dyHAaMeHTa HH3MeHHOCTH B CeBepHOM HalipaB- 
1M, OOYCIOBeHHYIO STHM, WMpOKy!O TpaHcrpeccuio MOpA Cc CceBepa Ha 
OT lleHTpa K NepHepHiiHbIM yuactkam SanajHo-CuOupcKoli HH3MeHHOCTH. 
JOUYIeHHbIe HaMH MaTepHaJbl, KaK YKa3aHO BbILe, CBHeTebCTBYIOT 
@-poctpanenuu (MHrpeccuM) MOpsA y3KOli MoMOcol BAO Ypana, BuAUMO, 
ipcTy HanOosee ryOoKol empeccuu B cbyHyamente. [1px atom B coceqHHXx 
*TOKY yUaCTKaX COXPaHAIOTCA CYULeCTBOBaBIUIMe PaHee YCJIOBUA OCaKO- 
MJI€HHA B CJIaOOCOOHOBATHIX BOOeMAaX. 

© Mepe oOllero NlorpyxxeHuA PyHaMeHTa, B CeHOMAaH-TYpOHCKOe Bpema, 
} C HOPMAaJIbHOH MOPCKOM COMeHOCTHIO paciipocrpaHAWTCA Ha BOCTOK JO 
teH. Bocrounee Jleyweii B sTOBpema CoxpaHsetca C1a60 COMOHOBATOBOL- 
accel, KOTOpbIi NormoMaercA HHTpeccupYyIOMUMU BOAaMH C HOpMasbHOli 
OM COJeHOCTbIO TONbKO B 9MIUepe. 

OFOOHAaH MOCNeOBaTeEMbHOCTh pacmpoctpaHenuA MOpCKOl MHrpeccun u 
IKeCTBOBaHHe B HeMOCpeJCTBEHHOM CocTaBe OacceliHOB C HOPMaJIbHOH MOp- 
COJIEHOCTHIO H CMaGOCOOHOBATHIMH BOJaMU BO3MOXKHO JIMMWb Np HaNMyHH 
DMOposoru4yecKuX IIeMeHTOB pesbedba, NOKa3saHHbIX Ha pric. No |, Ko- 
2 OOeCHeyHBaIH OXapakTepH30BaHHy!O Bbillie KapTHHY H3MeHeHUA ycuJo- 
OCaKOHaKOIJIeHHA BO BpeMeHH HM TpoctpaHctse. 

sBpepHee Jleymeit uw Xauntpt-Mancuiicka, B OOaCTH MexKy WHpOTHBIM 
vem p. OOb u OGcKoli ry6oi, B NepHOy 1OpbI, HH2KHETO Mesa HW YacTH BepX- 
MeJ1a, 1O-BH]UMOMY, CyIeCTBOBaJ Oapbep B BHJe CY, IpenATCTBOBAaBLUHH 
pocTpaHeHHlO TpaHCrpeccHM WHpOKHM dpouTom c ceBepa. B IIpexypasbe 
or Ppy2ke Huu STOLO Oapbepa HaxOATCA OepesoBcKHe NOAHATHA. MHHMMAaJIbHbIe 
MHbI 3aleraHuA NOpoy PyhaMeuTa B Mpeyenax Oapbepa, MCXOJA U3 Be- 
HOM MOLULHOCTH Me30-KalHO3OHCKHUX OTJIOKeHHH, JO IMIUepa BKJNOUHTebHO, 
aH mpesbicaT 1000 Mm. Ilo cxemam BcecorsHoro reosoruyueckoro HHCTHTYTAa 
raHvWe (yHflaMeHTa 3Jecb mpefmomaraetca Ha rayOunHax Gosee 4000 M. 
‘OCTOUHee JIMHHH, COeAMHAIOMeH yYacTKH OypeHua Ky3HewoBcKoli HM Mep- 
depesOBCKOM CKBaXKHH, IpesnoNaraeTcA HaHune ropHol rpAAbl, IPUMepHO 
bCKOrO MpOCTHpaHHA, MpHMbIKaBleH Ha CeBepe K YNOMAHYTOMY BBIILe 
epy, a Ha wore K Morpy2Karollelica 30He KasaxcrancKoro MaccHBa. Ora 
a iperpaxklala WyTb allt-anbOckoli HHTpeccHu Ha BOCTOK. K Havasly Bepx- 
‘Mejia 9Ta rpsjla Norpy3suacb TO ypOoBeHb MOpsA HM CosIeHbIe MOPCKHe 
{ pacipocTpaHusucb Ha BOCTOK Jo pationa Jleymet. Janbnetimui nyTb 
iperpaqusa BTOpad psa, IpHMepHO Takoro %Ke pocTupaHusA, pacioa- 
1aaca, BUAHMO, HECKONbKO BocTouHee Jleymeii. Ota rpawa norpysusach 
YPOBeHb MOPA B KOHUe Mepvofa OTMOKeHUA CeHOMAH-TYPOHCKOU TOMA, 
JIOBUB PaCIIpocTpaHeHue CONEHDIX MOPCKHX BO] Ha BOCTOK B palioubl YBaTa 
\1HTbI-Mauculicka B KOHIe CeHOMaH-TYpOHA H B 9MUlepe. CymjecTBoBaHHe M0- 
<CHHBIX FOPHbIX XpeOTOB Ha paccrosHuN 3500—400 kM kK BOCTOKY OT COBpe~ 
bIX YpaJIbCKUX TOP CBUJeTEJIbCTBYeT O TOM, JTO ypaJbCKand CKMaquaTan 
pacnpoctpausetca OT coppeMeHHOro Ypasa JaseKO Ha BOCTOK, B OOJIACTb 
WWHO-CuOHpCKOM HH3MeHHOCTH. 


VUacrutryT Hedpru Ilocrynu0 
\KajeMHuH HayK CCCP 17 V 1956 
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Jloxaagnr Axangemun nayr CCCP 
1956. Tom 111, Ne 4 


r. A. TOHCOBCKAA 


)KAPOBCKME TEPMbI IOKHOH KAMYATKH 
(ITpedcmaeneno axademuxom H. M. Cmpaxosoim 11 VII 1956) 


)KuposcKue UCTOUNUKH paciouOKeHbI Ha BOCTOUHOM MOGepexbe Kamua 
1oxKHee r. [letponapiopcka, B BepXHem TeyeHHu p. PKupoBol Ha paccTos 
10 xm oT 6epera okeaHa. Ilo xapakTepy TepMaJIbHOM JeATeJIbHOCTH STH HC 
HUKH OTHCCATCA K HavOoslee BbICOKOTeMMepaTYPHbIM H MHOFOJeCOUTHHIM Ue 
HukKaM IOxHot Kamuatku. JIutepatypuble Januble 0 YKupoBCKUX TepMax 6 
HuuMBaIoTCA coobuleHHeM B. VM. [nina ('), koTopbilt yka3bIBaeT JIMIUIb UXT 
MepHoe pacnosoxKeHHe HU MPUBOANT KpaTKHe CBeJeHHA O XHMHUECKOM COCT 
B centa6pe 1951 r. npu o6cneqoBaHuy TepMaJIbHbIX HCTOUHHKOB LOxKHON 
WaTKH HaM yJlalOCb TlOCeTHTb TakxKe HW STY HHTepecHylo, paHee He H3y4eH 
rpynity ucrounnkos. Ha yuacTKe BbIXOJla TepMaJIbHBIX BO, B 10 KM OT ¥ 
p. )Kuposoi, wupnna JomMHbI KOMe6NeTca OT 1,0 qo 1,5 KM. C o6enx cTopo 
OKalMJIAIOT BbICOKHE, MOUTH OTBECHbIe CKJIOHbI CHJIbHO paCuJICHCHHOTO JaBOBe 
HaropbA, MOcTeneHHO MOH Kalollerocw MO HaNpaBJIeHHIO K MOPCKOMy I 
pexbio Tuxoro oKeaHa. 

B HwKHeM TedeHHH pycso p. )KupoBand pa3sBeTBAeTCA Ha MHOPOUNCJIeH 
PpykaBa u mpuToKH. C o6enx CTOpOH B Hee BHaaeT OOMbUIOe KOMMYECTBO pyt 
W CTPeMUTeJIbHBIX TOPHIX peyek. Han6onee KpyNHbIM MpuTOKoOM p. PKupo 
aBiaetca p. MyTHOBCKad, Buajaiolllad B Hee ClipaBa B D KM OT Oepera OKed 

PKMPOBCKHe HCTOUHUKH NOJIL3YIOTCA Y MECTHOTO HacemeHHaA OOMbIION Mm 
JiaApHocTb1w. B reosoruyecKoM CTPpOeHHH paloHa BbIXOJla TEPMAJIbHbIX BO] 
NOBEPXHOCTb yUaCTBYIOT PIaBHbIM OOpa3s0M aHe3HTbI U Oa38abTbI YeTBEPT 
Horo Bospacta. Hwxe MX MOACTHMAaIOT TpeTHIHbIe OO6pas0BaHua, OOHAK 
mivecsd B OeperoBblx O6ppiBax OyxTs B. PKupopasn. Ilocmequue mpectaBue 
TOME TyPoreHHbIX MeCUaHHKOB, MeCUaHO-rIMHMCTBIX CaHeB, MOP 
PHTOB H abOuTOMUpORB, NepecavBawlluxca c TypoOpeKuHAMU uw TyY@amMH 
JeOTHMHEIX OasaibToB. Ilo TpeTHYHBIMH MOpOAaMH MpeANOMORUTEMbHO M 
WEHOBOrTO HM OJIMFOWeHOBOrTO BO3pacTa OYeBUAHO 3aseraloT Meso30licKHe 
pasoBaHuaA, OOHaxKalomlMecaA CeBepHee B paiione r. IlerpomapmoscKa. 

OcHoBHad rpylna HCTOUHHKOB pacnouoxKeHa Ha MepBoi HanolimeHt 
Teppace mpaporo Oepera p. )KupoBasd. Ha ne6ombmomM yuacTKe u3 CHI 
M3MCHEHHbIX NOJypaspyWieHHbIX, TpelMHOBATHIX AHe3HTOB BbITeKaeT ropAl 
Bola. 

HavOonee akTUBHbI MCTOUHHK c Temleparypolt 99° pacnonoxen B He 
PabHOH 4acTH TepMasbHOM nomaqKu. Boxpyr Hero pacnonaraioTca 7 
re, MeHee aKTHBHble Fpylbl HCTOUHHKOB C TemMepaTypolt oT 38° jo 93°.) 

Bulle 10 CKMOHY H3-NOf JeOBHAIbHbIX OTMOXKeHHA HadsoOfaloTcsa Ml 
TONHCJICHHbIe J€PpHBaTHbIe BbIXOJbI TeNMOM MMHepabHO BOLI, OOpasyioll 
MeCTaMH CNOKOMHbIe, ClaOo-rasupyloule, 3apociuMe TepMOdvJIbHbIMA BO, 
pociaMH o3epKH. JleOuT OTJebHbIX BbIXOJOB TepMaJIbHOM BOJLI H3MeHsAe! 
oT 0,05 yo 4,5 an/cex. y 

Hrmke IpHBoqutcs KpaTKoe ONHcaHMe OCHOBHEIX NATH rpynl ucTouHHKe 
PacHOJO*KeHHbIX Y NOMHORKbA MpaBoro CKNOHA OHHEI p. PKuposolt. 

Irpyuna ucTOUHAUKOB. Ota OcHOBHad HM HavGoNee aKTUBH 


Tima pacroyoxeHa B IWeHTpe TepMabHOH M1OMaqKH HW COCTOUT 3 JByx 
‘OKOTEPMaJIBHBIX HCTOUHHKOB. McTOuHMKH MpeACTaBAIOT COCO! HEOOMbIIHe, 
MHTeHCHBHO KHIAMIMe WM (OHTaHUpyromue GOacceiinnl. HanQonee aKTUBHBIt 
Ce pasmepom 1 X 2 mM uMeeT OBanbHyIo (bopMy H cpeyHIOIO raiyOuny 
—0,8 m. B nenrpe Gaccefina Boqa HenpepbIBHO BbIOpacbiBaeTcs Ha BbICOTY 
—0,3 m. Temnepatypa Boypt 99°. Jle6uT oKono 1 a/cex. 
Bropoii Menee akTHBHBIli HCTOUHNK C TemMepatypoli 92,0° pacnonoxen 
paccTtosnun 2,5 M pple nepporo. Tpndon npeycrapnser co6oi cnoKoit- 
A YopsAuuH BOoeM Cc YruyOOKHM IleseBHAHEIM ATBEPCTHEM y 3allaqHou 
HkKH. JleOuT ero ne mpespnuaet 0,2 n/cex. 
O6a ucTOUHNKa pacnOsOXKeHbl Ha HEBLICOKOM Oyrpe, CIOKCHHOM CHIbHO 
CHCHHBIMH aHJe3HTaMH, KOTOPble B pe3ysIbTaTe JMHTeMbHOrO THApoTep- 
BHOFO BO3eHCTBUA MapOB HW ra3s0B YaCTHYHO MpeBpaTHJHCb B MectTpble Ma- 
YHbIe TJIMHBI. 
Iirpynna ucTOUHUKOB. Y NoqHOKbA Oyrpa Cc CeBepHOl CTOpOHEI 
M OT HCTOUHHKOB | rpynnbl TepMambHas BOJa BLIXOAHNT M3 JByX psAJOM 
OJIOXKEHHBIX FTPHMPOHOB Cc TemMepaTypou 97,0 uv 98,5°. M3 He6ombmoro or- 
UA OHOTO H3 HHX TOpsAyad BOJa MepHoMyeCKH BbINVIeCKHBaeTCA Ha 
ory 10—15 cm. JJe6uT o60ux ucTOUHHKOB cocTaBineT He GOomee 0,5— 
n/cex. 
Ilrpyuna uetouwnuxkos. B socrounoh 3a6on0uennoll uacTu 
aJIbHOM MIOWMAaKH HaOsOAaeTCA HECKOJIbKO HEOOJIbIUHX BbIXOJOB TepMaJIb- 
BOJbI C TeMMepaTypou oT 57,0 go 93,0°. Bantie m0 ckNOHY 3-0 Masio- 
HOO IIOKPOBA JeNIOBHA B HECKOJIBKUX M€CTaX BbITeKaeT Tela BOJa C TeM- 
atypol 37—38°, Hwxe no cKIOHY OTJeJIbHble CTpyH STHX JepHBaTHBIX 
OJOB CJIMBaIOTCA B OHH TOPAYHH pyvel, Blaaomui B HermyOoKyto 3eM- 
yio BaHHYy. OOmuM AeOuT pydba oKonO 1,5 «/cex. 
Vrpyuna uctounukos. B10 M 3amagquee | rpynnpi pacnoso- 
Oombmoh OacceliH pa3smMepom 8 X 3M H rayOuHOK Jo 0,5—0,7 mM. M3 
MHbI B OrO-BOCTOUHOM CTeHKe OaccelHa BbITeKaeT TOpAuaA BOJa c Temme- 
ypol 62,5°. B Gaccefin BinaqaeT HeGombUIOH pyyel c TemmepaTypon 37,0°, 
HH Havaso H3 BbIllepacnojoxKeHHOoro rpHdoua. B neuTpadbHOu yacTu 
eliHa Temilepatypa Bojibt papHa 46,0°. J[Ho Gacceliva NOKpbITO TOJICTbIM 
M TeMHO-3eJICHbIX TEPMO*HJIbHbIX BOROpocueh. JeOuT pydbsA, BbITeKalo- 
O u3 Oaccelina, paBeH 3,5 n/cex. Hocnequuh BnagaeT B HH2Ke pacnooOxKeH- 
SeMJIAHbI€ BaHHbI, HMerlollve Temneparypy 48,0 u 49,0°. 
Vrpyuna ucTounHun kos. B wro-3anaqHol yacTH TepMaJIbHOL 
mayku, B 15 m or IV rpynnbl pacnonoxeH riyOoku BOpoHKOOOpasHon 
MbI BOJOeM. C 1ox%KHOM CTOPOHHI B Hero BUaflaeT [Ba rOpAYMX pydbaAc TeM- 
atypou 42,0 u 41,0°. Co qua BoOeMa HHTeHCHBHO BbIJeNAIOTCA NYSbIPbKH 
a. Temnepatypa Boge pasua 79,5°. JleOur pywba, BbiTeKalollero M3 BO- 
Ma, cOCTaBsIAeT IpuMepHO 2 ua/cek. 
Kpome BbilueOmHcaHHbIX HCTOUHMKOB, Y NOAHO*KbA TOTO Ke CKMOHA HaOuIIO- 
TCA ellle HECKOJIbKO JepHBaTHbIX BbIXOJOB TepMaJIbHOM BOJbI c TeMNepaty- 
| oT 22 go 40°. Oxono ypesa peku Ha MOMMe MeCTHBI€ XKHTeIH BBIPbIIM 
PYAUNH YeTbIpe 3eMIAHBIX BaHHBI. TemnepaTypa BOfbI B HUX KOJeOMeTCA 
10,0 no 58,0° B 3aBMcHMOCTH OT cTerleHH ee pasOaBsIeHHA Oomee XOMOAHEIMUY 
MBaTHBIMH CTpyAMH. OOulni eOuT py4bsA, B KOTOPbIM CJIMBAaIOTCA OTJeJb- 
| TepMasIbHble CTPpyH U3 BCeX BbIIMeOMMCaHHbIX rpyill HCTOUHMKOB, COCTaB- 
T mpumMepHo 25—30 a/cex. 
B 6 kM Bpime mo Teyenmo p. )Kuposolt, Ha Bbicote 100—120 m nag ypesom, 
eTCA ellle OHa rpyiiia rOpsx4YHX UCTOUHHKOB, OTMMYAIOMUXCA OT ONMCAHHOU 
e€ MOILHbIMH BbIJeICHHAMH NapOB UM Tas0B IPH OTHOCHTeJIbHO HeOOJIbILOM 
ATe BOJIbI. i 
Ha paccrosuuu 3,0—3,5 KM HuxKe MO TedeHHIO PeKH NpHMepHO Ha OAHOU 
of 2Ke JIMHUM CeBepO-BOCTOUHOTO MpOcTupaHUA, Ha JICBOM HeBbICOKOM Oe- 
y p. *Kupopan u3-n0 OOppiBa NOMMbI TaKxKe HaOmiofaiotTca cadocoua- 
CAH BbIXOJ[bI TeMJOM MHHepabHOH BOJbI. 
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Tlo JaHHbIM XHMMYeCKHX aHaH30B JKMpOBCKHe MCTOUHMKH ABJAIOTCA TW 
IMUHBIMH TpeycTaBHTeMAMM A3O0THBIX UeOUHbIX TepM KamuaTKH HM Xapakiy 
PH3yOTCA = XJIOPHAHO-cyIb*paTHO-TMApOKapOOHaTHO-HaTPHeBbIM  — COCTABON 
HeOOMbUIOH MuHepagusauvel (0,8 r/1) H menouHol peakiueh (pH = 8,4) 

B oramune or cocequux Huxue-IlapaTyHckux HCTOUHMKOB KUPOBCKHe TepMy 
O6mayaioT Oomee BbICOKOM TeMMepaTypOH HM COOTBETCTBEHHO OoJIbINHM COM 
»KaHHemM KpemMuekucoTH! (166,4 mr/u). 

Viz apyrux cnemuduyeckuxX KOMMOHEHTOB B HUX IIpucyTcTByeT MeTaOop 
KucoTa B KomMyecTBe 41,0 mr/a. 

Auanu3 CNoHTaHHoro ra3a MCTOUHHKOB Jad Cefyiouue pesysbTaTbI (B OOF 
emupix %): CO, uw Apyrue Kucabie ra3pi 8,21; CH, 1,82; N, 4 Apyrue pewk 
ra3pt 89,97. 

B ocHoBHbIx rpudouax Obit OOHapyxXeH CBOOOAHBIM CepOBOAOpOr B KowM 
cTtBe 9—10 mr/a. Muxpo6vosormyueckHe aHaJM3bl, NpousBeyenubie C. VM. Kya 
IOBbIM, NOKa3aJId IIpMcyTcTBue cybpaTpeqyuMpyoumux OaKTepHi, 4TO TT 
BOJIACT TOBOPHTb O YaCTHYHOM OHOreHHOM TIPOMCXO*KAeHHH cepoBosopona | 
pay c ero OCHOBHBIMM BYJIKAHHYeCKMMH BbIJeJIeHHAMH. 

Takum 06pa30M, MOBbILIeHHOe COJepKaHHe yIJIeKUCJIOTbI B COCTaBe CHOHT, 
HOrO rasa HCTOUHHKOB (8,2%), a TaK2Ke NpPHCyTCTBHe CBOOOAHOrO CepOBOOpo 
CBUJIETeEIbCTBYeT O BJIMAHHM COBPeCMCHHbIX BYJIKAHHYECKHX MPOWeCCOB, KOTOP 
HawOoulee AKTHBHO MPOABJAIOTCA B paloHe COCeAHUX JeHCTBYIOWUX BY Kal 
Topesoro wu Myruoscxoro. ; 

Bprxoq TepMaJIbHbIX BO], Ha MOBEPXHOCTb OUCBHAHO UpHypoueH K pa3JOn 
MIpOXOJAlleMy B CeBepO-BOCTOUHOM HallpaBJIeHHH OT ByJIKaHa MyTHOBCKOl 
no WomwHHe p. )KupoBpoh K ByaKaHy BuwsiouHHCKOMy. 

Moxuo mpeqnouaratb, uTo )KupopcKkve HM pAOM pacnouomeHHbe Bus 
YHHCKHE Aa30THbIe IeJIOUHbIe TEPMbL TeHETHYCCKH CBA3AHbI C OJHHM WM TeM 
rulyOOKHM T€KTOHHYCCKHM HapYleHHeM, BbIBOAALIMM C TwIyOHHbI MHPHIBTP 
IMOHHbIe BOAbI ATMOCHPEP HOO MPOHCXOXKACHHA, [JIMTebHOe BPeEMA LMP KYAMpY. 
He B TOJIMCe TpyAHO BbIMeTaYHBaeMbIX H3Bep2KeHHbIX NMOpo TpeTuyHoro 
MesosoHcKoro BospacToB. IlocmeqHee mpeqnouoxKeHHe NOATBepxKaerca Tek 
THUCCKHM COOTHOWICHHEM TaKHX KOMIMOHCHTOB, KaK HaTpHHM WU XsJIOp, KOTOP 
BO BC€X aHaJIM3aX, XapaKTepH3y!IOWMX XHMHYeCKHH CocTaB PYKMpOBCKHX HCTC 
HHKOB, OOJIbIUe eIMHHLUbI. 

CpaBHnTesbHO HeOObWAaAA YaJIeHHOCTh HCTOUHUKOB OT r. IlerponaBOBcK 
BbICOKaH TeMIepatypa, OoMbWOH WeOMT HM WeHHbIM XHMHYeCKHH CocTaB yka3l 
BaloT Ha WesecooOpasHOcTbh HX HCHOJb30BaHHA HE TOMbKO B OabHeEOMOrAy 
CKOM OTHOII€HHM, HO TakxKe HW B 9HEpreTHYecKUHX LemAx. Han6omee O1H3KHN 
aHasloraMu )KMpOBCKHX HCTOUHHKOB Ha TeppuTopuu lOxuoli KamuatKy saBAale 
ca Bannpie, Haunkuuckne, Bumounnckue u Huxne-IlaparyucKue TepMBl. 


Tlocrynuo 
16 II 1956 


WUMTHPOBAHHAA JIMTEPATYPA 


‘eens B. HW. Waitin, Tepmanpupie xmoun Kamuatxu, Tp. CONC AH CCCP, cep. Kamu., Be $ 
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MAJEOHTOJOLH A 


Ysen-koppecnonzent AH CCCP A. I. BOVIOT HH 


K KJIACCH®MKALHH THMNA ARCHAEOCYATHA 


Ip u3y4eHuN OOMIMpHEIX MaTep HaJOB 10 CKeJIeTaM apXeOlHaT, BbIABJICHHbIX 
POM H pAOM Apyrux UcceqoBaTeleH B COAX KeMOPHHCKHX, a OT- 
HH CHJIyYpHHCKUX OTMIOXKeHHH, Ha TeppHTopHuH CopetcKoro Cow3a, Hx 
)BOM COCTAB NOYTH B KaxKJOM H3 MeCTOHAXOK eH OKASbIBAJICA COXKHBIM. 
Hasviun oOoOmarioulero NpH3Haka — MOpHCTHIX TwlaCTHHYATbIX H3BeCcT- 
IX OOPASOBaHHii, COCTABIAIONUX CKeJeT y OTJeJbHBIX (OpM, BCIOsy O6Ha- 
[HBaOCb OObINOe pasHoOOpasHe HX BHeWHHX MpH3HaKOB HW MUKPOCKO- 
PECKOPO CTPOCHHA Mp KaxKyWeMCA OTCYTCTBHH CBA3eH MexK]Yy BbIABJIAB- 
(MCA HHSWIMMH TaKCOHOMHYCCKHMH Toxpa3syqemenuamu. Tlostomy nepso- 
iJIbHO B CCCP, kak H 3a pyOexKOM, BOMpocb! Kaccuukalluu STO rpynnpl 
AaHH3MOB jlaxKe MepBOHCCeqOBaTeJIAMH He MOJHHMAaJIHCb. SHauHTebHbIe 
YYMHEHHA B paspaOoTKe KNaccHpukawuH apxXeoWuaT cosaBasiucb TakxKe 
TlecTpoToH BHAOBOrO COcTaBa, KOTOpaad OObIGHO HaOMIOJanacb B COpasiax 
SOUMaTOBbIX H3BECTHAKOB BCJeCTBHe OecnOpAAOYHOU CaKH JIMYHHOK pa3- 
bIX (OPM Ha AHO MPH Nepexose K IpuKpelleHHoMy oOpa3y 2*KU3HH (B3poc- 
cTaqua). Bo3MoxKHO, 4TO CyIeCTBOBaIH WH MwlaHKTOHHbIe (OpMbI apxeo- 
T, OCTATKH KOTOPbIX MeCTaMH yCTaHOBJIeHbI (?). 

‘locrpoeHHe KaccHpukauwH apXeoWuaT WWIO CHH3Y, OT HH3IIMX Tospa3- 
SHH. Pay 3apyOexKHbIX aBTOPOB, HCHOJb3yA B OCHOBHOM MaTepHaJibl 
pputopun CCCP, p uactuoctu Cumou, Oxysuy (14, 1), ena NOMmbITKH 
ccMukaluu BCeli TpyNMbl, 4YTO, BMpoveM, He MpHHeECO OMKHOTO 
1 .@ 

Aprop, B pe3ysIbTaTe MHOroueTHero (c 1923 r.) usyyeHHA apxeolMaT, Mpes- 
‘Hl MepBbIii BapHaHT KJaccMduKalun apxeowHaT TobKO K 1937 r., 
II] ceccuu MexyyHapogHoro reouOrMvyecKoro KOHTpecca,— BapHaHT, ABHO 
HoBaBWuu Aanbuelmeii paooTbl B 3TOM HallpaBseHHH. Hbpine, Ha OCHOBe 
fo Mopdosoruyeckoro MaTepHasa 0 apXeolMaTaM, BKsIOUaA HM Tex 03]- 
lpeycTaputeseli apxXeounaT, KOTOpble H3faBHa OOHApyXeHbI B CHUJype 
ala, B3aHMOOTHOUIeHHA MeXKY BbIABJICHHbIMM KaTeTOPHAMH CTaJIM MHOFO 
2e, XOTA JIA TeHeTHYeCKON KMaccHpPukaluu JaHHbIX UH TeMepb ellie HesocTa- 
do. 

CXOJHOM opMol AMA KeMOpHHCKHX apXeOMHaT MORKHO CUNTATh peAKOTO 
“ictaputeia poqa Rhabdocyathella, onuvcaHHoro aBTOpOM M3 CaMbIX HH30B 
‘Opulickol cucTembl B CuOupu, c BocTouHOro cKIOHa Enncelickoro KpsxKa. 
javany aljaHcKOro Apyca apXeolMaTbl OKasaHCb NpeACTAaBJIeHHbIMH yxe 
(OM poop u cemelicrs. Buyo-v pofoobpas0BaHve MpOROWKaNO0Ch HHTeH- 
HO JO KOHIa HuxKHero KeMOpua, B OGsacTH CuOupcKoli TuaT@opMbI. OHO 
ylouKanoch B O6nacTH CanaupcKo cKlafquaTol 30HbI ora CuOupH HM N03]- 
jo 30H Paradoxides hicksi u P. davidis BkmountembHO, Nocme yero 9Ta 
Ha yTpauuBaeT cBoe cTpaTurpaduyeckoe 3HayeHue. PopMbI e€ CTaHOBATCA 
WKTaMH, KOTOPble H3BeCTHBI, B YaCTHOCTH, B OpfoBUKe BocTounbix Anpt 
‘Kurae, Take B Bepxax cusypa Ypana (Aphrosalpingoida Miagkova, 
5). 

Ean: apXeouuaT Obiia OTAeeHa aBTOpOM OT ryOOK M WeseHTepaT elle 
937 r., B CBA3H CO CTpeMJICHHeM BbIJeIMTb €€ B CAMOCTOATCbHBIM THI 2KH- 
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BoTHBIX (2). B. MW. Oxyua MpusHas 9TO BbIedeHve (Archaeocyatha Vologdi 
1937) mp cocTaBJIeHHH CipaBOwHHka MO apxeoltMaTaM B 1955 Pr. 3 
TakuM O6pa30M,,c 3TOrO BpeMeHH MHOrve BpeMeHHbI€ HasBaHHA TPyl 
apxeoumat (Archaeocyathinae Bornemann, Cyathospongia, Archaeocyathi 
«apxeouuatTpm, Archaeos, Pleospongia etc.) MOryT ObITb PelIMTeIbHO © 
Spomensi. [lofuexaT UcripaBueHuio MU HEKOTOpbIe HasBaHuA POOB, cemelic 
u Ooee KpyNHbIX KaTeropHit. 

B wutepecax faIbHelitero H3y4YeHHA apxeOlMaT MU yTOUHeHMA UX CTP 
THrpapWueckoro 3HaveHHA MbI MpefwiaraeM —C YYeTOM MH KPHTHYeCKMM Tlep| 
CMOTpOM pe3ybTaTos padot I]. C. Kpacuoneesori (7°, 44), UW. T. Ky papsene 
(6-8), E. UW. Marxosoit, P. wu Ix. Bagopgos (7%) u B. HW. Oxyauya (®) 
caeytyIoulylo UX Kaccupukalulo. 


Tun ARCHAEOCYATHA Vologdin, 1937 


Class I. Archaeocyatha Irregularia Vologdin, 1940: 

Ord. 1. Vesiculoida Vologdin, ord. nov. 

Fam. 1. Exocyathidae Bedford, 1939. Gen.: Labyrinthomorpha Vologdin 
1931, Tersia Vologdin, 1931, Kameschkovia Vologdin, 1956. 

Ord. 2. Rhizacyathida Zhuravleva, 1955 | 

Fam. 1. Rhizacyathidae Bedford, 1939. Gen.: Rhizacyathus Bedford, 193% 
Cysticyathus Zhuravleva, 1955, Batschatocyathus Vologdin, 1940. 

Ord. 3. Dictyocyathida Vologdin, 1956 

Fam. 1. Dictyacyathidae Taylor, 1910. Gen.: Dictyocyathus Bornemann 
1887, Orlinocyathus Krassnopeeva, 1954. 

Fam. 2. Acanthinocyathidae Bedford, 1934. Gen.: Acanthinocyathul 
Bediord. 1939. Pinacocyathus Bedford, 1934. 

Ord. 4. Metacyathida Bedford; 1939 (Metacyathina Bedford, 1939) 

Fam. 1. Metacyathidae Bedford, 1939. Gen.: Protopharetra Bornemann 
1887, Archaeopharetra Bedford, 1939, Retecyathus Vologdin, 1932. 

Fam. 2. Flindersicyathidae Bedford, 1939. Gen.: Flindersicyathus Bed 
ford, 1939, Parana-cyathus Bedford, 1937. 

Fam. 3. Archaeocyathidae Okulitch, 1948. (Spirocyathidae Taylor, 1910 
Vologdin 1931—1940). Gen.: Archaeocyathus Billings, 1861 (Spirocyathu 
Hinde, 1889), Spirocyathella Vologdin, 1939, Metaldetes Taylor, 1910. Cop} 
leicyathus Bedford, 1937. | 
Fam. 4. Araneocyathidae Vologdin, 1956. Gen.: Araneocyathus Vologdin| 
1940, Bedfordcyathus Vologdin, 1956, Metacyathus Bedford, 1934. | 

Fam. 5. Protocyclocyathidae Vologdin, 1956. Gen.: Protocyclocyathus 
Vologdin, 1955. 

Ord. 5. Archaeosyconida Zhuravleva, 1950 | 

Fam. I. Archaesyconidae Zhuravleva, 1950. Gen. Archaeosycon Taylor, 
1910, Claruscyathus Vologdin, 1932. _ 

Class II. Archaeocyatha Regularia Vologdin, 1940: 

Ord. 1. Archaeolynthida Zhuravleva, 1956 

Fam. 1. Archaeolynthidae Zhuravleva, 1949. Gen.: Archaeolynthus Tay+ 
lor, 1910 (Rhabdocyathus Toll, 1899), (Monocyathus Bedford, 1934), (Rhabs 
docnema Okulitch, 1937), Rhabdocyathella Vologdin, 1940. 

Ord. 2. Bicyathida Vologdin, 1956 

Fam. 1. Dokidocyathidae Bedford, 1936, Gen.: Dokidocyathus Taylor, 191@ 

Fam. 2. Uralocyathidae Vologdin — Zhuravleva, 1939. Gen. Uralocyat= 
hus (Coelocyathus Vologdin) Zhuravleva, 1939. j 

Fam. 3. Bicyathidae Vologdin, 1939. Gen.: Bicyathus Vologdin, 1939. 

Ord. 3. Tabulocyathida Vologdin, 1956. 
a 1. Putapacyathidae Bedford, 1935, Gen.: Putapacyathus Bedford, 
ee “i ome Lee 1956. Gen.: Tabulocyathus Vologdin 

, ocyathus Vologdin, ; 
a Volonie, ot g 937, Szecyathus Vologdin, 1956, Zucya 
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Ord. 4. Loculocyathida Zhuravleva, 1956 
Fam. 1. Loculocyathidae Zhuravleva, 1954. Gen.: (Archaeocyathus Bil- 
gs, 1861), Somphocyathus Taylor, 1910, Ventriculocyathus Vologdin, 
931, Orbicyathus Vologdin, 1937, Archaeo-cyathellus Ford, 1873, Den- 
ocyathus Vologdin, 1937, Loculocyathus Vologdin, 1931, Ajacicyathus Bed- 

d, 1937, Urcyathus Vologdin, 1940, Septocyathus Vologdin, 1937. Ne- 
adacyathus Okulitch, 1943, Gambrocyathus Okulitch, 1943. 

Fam. 2. Ethmophyllidae Okulitch, 1943. Gen.: Ethmophyllum Meek, 
68, Leptosocyathus Vologdin, 1937, Metethmophyllum Okulitch, 1943, 
hmocyathus Bedford, 1934, Cadniacyathus Bedford, 1937. 

Fam. 3. Sajanocyathidae Vologdin, 1956. Gen.: Sajanocyathus Vologdin, 
#40, Tegerocyathus Krassnopeeva, 1955. 
| Fam. 4. Erbocyathidae Vologdin — Zhuravleva, 1928. Gen.: Erbocyathus 
olycyathus Vologdin) Zhuravleva, 1928, (Pluralicyathus Okulitch, 1950). 
Fam. 5. Thalamocyathidae Zhuravleva, 1950. Gen.: Thalamocyathus 
ordon, 1920—1921, Cyclocyathus Vologdin, 1931, Tersicyathus Vologdin, 
50, Taylorcyathus Vologdin, 1955, Sigmofungia Bedford, 1936. 

“Fam. 6. Tumulocyathidae Krassnopeeva, 1953. Gen.: Tumulocyathus 
dlogdin, 1937, Russocyathus Zhuravleva, 1955. 

Fam. 7. Annulocyathidae Krassnopeeva, 1953. Gen.: Annulocyathus 
logdin, 1937, Annulofungia Krassnopéeva, 1953. 

Fam. 8. Botomacyathidae Zhuravleva, 1955. Gen.: Botomacyathus Zhu- 
vleva, 1955. 

_Fam. 9. Tercyathidae Vologdin, 1932. Gen.: Clathricyathus Vologdin, 
32, Tercyathus Vologdin, 1932. 
Fam. 10. Leecyathidae Vologdin, 1956. Gen.: Zeecyathus Vologdin, 


' Fam. il. Picnoidocyathidae Okulitch, 1950. Gen. Picnoidocyathus 
ylor, 1910, Archaeofungia Taylor, 1910, Sibirecyathus Vologdin, 1937, 
mofungia Bedford, 1936. 

Ord. 5. Coscinocyathida Zhuravleva, 1956 

Fam. 1. Coscinocyathidae Taylor, 1910. Gen.: Coscinocyathus Borne- 
anni, 1884, Paracoscinus Bedford, 1936, Picnoidocyathus Bedford, 1936, 
vacyathus Vologdin, 1937, Asterocyathus Vologdin, 1940, Mrassocyathus 
assnopeeva, 1955, Clathricoscinus Zhuravleva, 1955. 

Fam. 2. Asterocyathidae Vologdin, 1956. Gen.: Asterocyathus Vologdin, 
40. 

Fam. 3. Mrassocyathidae Vologdin, 1956. Gen.: Mrassocyathus Krass- 
peeva, 1955, Paracoscinus Bedford, 1936. ; 

Fam. 4. Stillicidocyathidae Ting, 1937, Gen.: Stillicidocyathus Ting, 1937. 
Fam. 5. Carinocyathidae Krassnopeeva, 1955. Gen.: Carinocyathus Vo- 
min, 1932. 

"Fam. 6. Lenocyathidae Zhuravleva, 1956. Gen.: Lenocyathus Zhuravleva 
Do. 

Fam. 7. Salairocyathidae Zhuravleva, 1956. Gen.: Salairocyathus Vologdin, 


Fam. 8. Coscinocyathellidae Zhuravleva, 1956. Gen.: Coscinocyathellus 
logdin, 1937, Formosocyathus Vologdin, 1937, Tannuolacyathus Volog- 
m 1956. 
Fam. 9. Alataucyathidae Zhuravleva, 1955. Gen.: Alataucyathus Zhu- 
leva, 1955, Ethmocoscinus Simon, 1939. ' 
Fam. 10. Sigmocoscinidae Bedford, 1936. Gen.: Sigmocoscinus Bedford, 
36. 
‘Ord. 6. Nochoroicyathida Zhuravleva, 1956 
Fam. 1. Nochoroicyathidae Zhuravleva, 1956. Gen.: Nochoroicyathus 
luravleva, 1951, Coscinoptycha Taylor, 1910. 
Fam. 2. Bronchocyathidae Bedford, 1934. Gen.: Bronchocyathus Bedford, 
4. 
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Class III. Aphrosalpingoida Miagkova, 1955 

Ord. 1. Syringocnemida Okulitch, 1935 

Fam. 1. Syringocnemidae Taylor, 1910. Gen.: Syringocnema Taylor, 191! 
Syringocyathus Vologdin, 1940. Tubulocyathus Voligdin, 1940. 

Ord. 2. Aphrosalpingida (-Aphrosalpingiformes) Miagkova, 1955 

Fam. 1. Aphrosalpingidae Miagkova, 1955. Gen.: Aphrosalpinx Miagkov. 
1955. 

Fam. 2. Nematosalpingidae Miagkova, 1955. Gen.: Nematosalpinx Miag 
kova, 1950. 

Ord. 3. Palaeoschadida (Palaeoschadiformes) Miagkova, 1955 

Fam. 1. Palaeoschadidae Miagkova, 1955. Gen.: Palaeoschada Miagkov 
1955. 

Takum o6pa30M, THI apxeouMaT K HaCTOALeMy BpeMeHH CyleAyeT CuMTaT 
COCTOAIMM H3 3 KaccoB, 14 oTpsyoB, 42 cemelicTB u Gonee 90 pojoB, NpHye) 
mepBble Ba Klacca HM MepBbIit OTpA TpeTbero Kacca CBOMCTBEHHbI B OCHOBHO 
HWKHeMy H CpesHeMy KeMOpMiO, a OCTasIbHbIe — BepXHEMY CHJyPy (OKa TOJbk 
Ypaaa). BosMoxknast mpunagqexnocts Sphinctozoa Steinmann (Thalamoides 
Zhuravleva et Rezvoi, 1956) kK apxeolMTaM CTaBHT Mepe UCCMeMOBAaTeJAMH PF 
B@KHBIX BOMPOCOB B OTHOLIeCHHH WCTOPHM pasBHTHA MO3AHUX MpeAcTaBUTede 
9Toro Tua, KOTOpbIe, 1O-BHJMMOMY, MOrJIM MpOW3OMTH OT pofa Kameschkovil 
(K. perforata Vologdin, 1956), u3 caHaliTsIKroJIbCKHX CMOeB cpeHero Kem 
pua Sanaguoro Caaua. 


[laneouTouoruyeckuit MHCTHTYT Tocrymuso 
Axanemun wayK CCCP 23 VI 1956 | 


| 


I[UTUPOBAHHAS JIUTEPATYPA 


1A. T. Bomorgun, Apxeounartst, Jono. crates B pycck. u3g. K. Lutrea b, By 
KOBOfCTBO Mo ManeoHTonoruH, 1932. 2 A. TY. Bomorgzunu, Apxeouwuatbl uv pesybTaTHI 1 
u3yyenua B CCCP. IIpo6. naneout., II—IIIJ, nay. MPY, 1937. 3 A. T. Bonorgun, A} 
xeouHats! — Archaeocyatha. Armac pyKosog. opm ucKkomaem. ayH CCCP, 1, Kemopuii, 1944 
*A.T. Bonorguu, JAH , 108, No 1 (1955). 5A. T. Bos orgun, Apxeounat I} 
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MHKPOBHOJOVH fl 


B. H. JIKOBHMOB 


CHHTE3 YIVJIEBOJOB BAKTEPHEH MICROCOCCUS UREAE 43 
YKCYCHOHM KUHCJIOTbI 


(ITpedcmaseaeno akademukom A. H. Onapuneim 6 VIT 1956) 


“EQMHCTBCHHBIM JOCTaTOUHO JOKasaHHbIM CuyyaeM GOMOOrMyecKoro OKHC- 
TeJIbHOrO PeCHHTe3a YIJIeBONOB H3 OpraHHYeCKHX KHCJIOT, BO3MO)KHOCTh 
TOporo y pacTeHult JoNycKaacb elle B NpowoM cTomeTun (1), Jouroe Bpema 
bTaBaJICH CHHTe3 TIMKOTeHa H3 

ONOUHOL KUCNOTHI B TeyeH sxu- “AP0/m7 mM 
OTHEIX (2, 3). 3 ; 40 
Ilpu u3yyeHHu O6MeHa yrseBo- 
0B Y MAKpOOpraHH3MOB BHHMaHHe 
ccleqoBaTesleH OBO cocpeoTo- 
2HO 10 TIpeHMyllecTBy HA BBIAC- 
HHH WyTel AHCCHMHJIAWHH STHX 
JequHeHHH (4), a Takoke mpoMe- 
‘YTOUHBIX H KOHCUHBIX IPOAYKTOB 
X IpeBpallleHHu, CpeQu KOTOpbIX 
CbMa PpacIIpOCcTpaHeHHBIMH ABJA- 
TCH OpraHMyecKHe KHCJOTEI. O6- 
e€V3BeCTHbIe WHKJIbI TPH- HW \uKap- 
OHOBBIX KHCJIOT OObACHAJIM TaK- 
ce TlaBHbIM OOpas0M MeXaHH3Mbl 
IOJHOTO OKHCJICHHA OpraHHyecKkHx 
ucnoT. Ho B nocmeqHee BpeMa 
TaiH OYepKHBaTb 3HayeHHe 


SS 


Konusecmbo nompegnenuod CH,COOH 


yucno bakmepud 


Ss 


THX TpoueccoB H WIA CHHTE3a 10 20 JO 40 50 60 = 70 vac. 
emkos (°). Mex Av Tem B TIpupose Gospacm kynbmypel 

Cc te Oroyunc le MUK- x 
i Deak Puce. 1. Xomq NotTpeOmeHHA YKCYCHOH KHCJIOTHI 
OOPraHHSMbl, HCHOJbSYIOULHE OP- — pagmnoxkatomumuca KseTKamu Micrococcus ureae: 
aHHveckWe KHCJIOTbI He TOJIbKO B- a — pa3MHOMKeHHe  KJICTOK, 6 — tlorpe6nenne 
ayecTBe cyOcTpata JbixaHusa (°), CHsCOOH 


O M Kak HCXOJHBIM MaTepnall WIA 
HMHTe3a BCeX KOMMOHEHTOB KueTKH (7). B onbiTax c cycNeH3HAMH Hepa3sMHOxKalo- 
IMXCA KIeTOK MHKpoopraHH3smMoB Bapxep (°) o6HapyKuJ, YTO MIpH OKHCJeHHH 
praHwveckuX KHCOT HU Apyrux cCoeuHeEHH MOTpeOsMAeTCA 3HAYHTebHO 
eHbINe KUCIOpOsa, WeM 3TO HeOOXOZUMO AIA NONHOTO OKHCMeHUA NOTpeo- 
€HHOFO BelllecTBa. YcCBOCHHe YaCTH NOTpeGeHHOrO cyOcTpara, OcyMlecTBIAeMOe 
JIeTKOM B CBASH C ETO OKHCJIEHHeM, ObINIO Ha3BaHO “OKHCHTeIbHOM aCCHMHJS - 
vei». YTBepxXeHHe O TOM, UTO MPOAYKTOM «<OKHCJMTeMbHOM ACCHMMJIAIMM» AB - 
AIOTCA BelllecTBa yrviepoHoro XapakTepa (CH,O), OCHOBbIBaOCb Ha KOCBeH- 
bIX JOKa3aTeJIbCTBAX, MOJIYYCHHIX MAHOMeTPpHYeCcKHM MeTOJOM (°%). B camoe 
OcuIeqHee BpeMA Obl NOMyYeHbI Ooee TOUHbIE MOKAsaTeMbCTBA PeCHHTe3a 
rmeBooB mpu pocre Pseudomonas fluorescens Ha cpesle c rMmepuHom (1°) n 
PU OKUCeHHM alleTata cycreH3HamMH TyOepKywJe3HbIX OaKTepuii ("). 
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Buylemenupiit Hama Micrococcus ureae (1°) ucnoubsyeT OpraHuyeckHe Kuf 
JlOTbI B KavecTBe eMHCTBEHHOTO WCTOWHUKA yrulepOfa TOJIbKO Ip aspoOHs, 
yCNOBHUAX, HW NOSTOMY OH OKasaJIcA OCOGEHHO YHOOHBIM OObEKTOM JIA U3y4eHH| 
OKHCIUMTeIbHOTO petHHTe3a YIvIeBOJOB. 

Onucanupe panee (1?, +*) cllocoO MH yCuIOBMA BbIpalllMBaHUA M. ureae no3Be 
NMWIH MpocsequTb XOX voTpeONeHHA YKCYCHOM KMCAOTbI B pasJIMUHble cbas| 
pocta KybTypbl. Tlorpe6enuve alleTaTa COnpoBoxalocb NoAMleatHBaHHe) 


Cs Sin neuer eeu Shorea aortas or serrate peas ovine ator antonella 


if HT if eines SSF 0 vis VE i x Ad 


Puc. 2. Xpomatorpamma yrmeBofos, cofepxKamuxca B KMeTKax Micrococcus ureae, 

BbIPOCHIMX Ha cpefe C alleTaTOM B KaueCTBe eCNHHCTBEHHOrO HCTOYHHKAa yrviepona. 

«CBugetrenmu»: J — ranaxro3a, JJ — mannosa, //J, — rmoxo3amun, J///2 — pam- 

Hosa, JV — rmoxosa, V — cmecb rexco3, VJ — cmecb meHtos, V/JJ — puoosa, 

VIII — apaOunosa, 1X — xcunosa, X u XJ — pasmMuHbie KONMYeCTBA THApPOMH- 
3aTa KIe€TOK 


cpegpl. Jlna Toro yrobpl noy_yepxatTb pH cpeye! B UHTepBase 7,0—7,5 Mbl He4 
NpepbIBHO JOOaBAAIM B KYJIbTYPy YIMTbIBACMbIe KOMMYECTBA CTePHJIbHOrO pac: 
TBOpa YKCYCHOM KucOTHI. KomMuecTBo AOOaBJIeHHOM YKCYCHOM KHCOTHI cy4 
X%KUJIO Mepol ee NoTpeOeHuA B OMpeseueHHbI HHTepBas BpeMeHH. OTM Hat 
OmogeHua (pvc. 1) MOKa3samu, YTO C MaKCHMaJIbHOli CKOpOcTbIO alleraT moTped 
JIA€TCA KNETKAMU, HAaXOAWIMMUCA B (base NOrapudMuyeCcKOrO pasMHOKeHuA 
IlorpeOenve ykcycCHOH KUCNOTHI WpakTHYecKM OCTaHaBJIMBaNOch c npeKpa 
IleHHeM PasMHOXKeHHA KJeTOK. Bce 9TO yKa3bIBalO Ha TO, YTO HCHOMb3OBaHue 
YKCYCHOH KHCOTHI KIeTKamMH M. ureae TeCHO CBA3aHO C CHHTe3OM KJIeTOUHOTO 
BeleCTBa, B TOM UMCJIe HM yrvIeBOAOB, OCYILeCTBIAeMbIM B Mpollecce a9poOuora 
jpixaHun. Auamu3 OCBOOOKACHHLIX OT 6EIKOB KHCJIOTHEIX rHApolusaTos (5 aa 
cop 2 4 H,SO, mpu 100°) xmerox M. ureae, Bpipocmmmx Ha alleTaTe, NoKa3am 
4TO OHH cofepxaT 3,32% pekyuupyroulux PeKcos OT cyxoro Beca. 
Mutepecno ObwlO BbISCHHTbh HaOOp caxapon, cuHTesupyemplx M. ureae uz 
ykcycHon kucoTbl. Jina sToro aHanorMuHble TuApONUsaTHI KeTOK anamusHe 


PacTBOpHTeA XpOMaTOrpaMMy BHOBb TIOMelllaIM B KaMepy Cc pacTBopHTeseM 
OTy npolexypy NoBropswH 3 pasa. Jia BbiaBNeHUA MATeH CaxapoB BbICYIUeH 


&§2 


yiO XpOMaTOrpaMMy CMa4HBaJIM PeaKTHBOM, COCTOAINMM 3 0-TOJYHAMHa, 
AMIUMIOBOM KHCNOTHI H sTaHOvla (!4) uw mporpeBanu mpH 105°. B Kauectse «cBH- 
PTeJIEH» TPH STOM CJY2KUJM COOTBETCTBYIONIMe UCTEIe caxapa, a B KavecrBe 
‘BHeTeIA» pHOosbl — ruypouMsaT puOonyKsenHOBO KucnOoTH*. JlonomHu- 
JIbHBIMH OMbITAMH ObWIO YCTaHOBEHO, YTO KCHN03a H apaOuHNosa, MOABepruy- 
ol€ TAKOMY 2Ke THApoMsy, Kak H PHK, ne w3MeHANIM CBOero NOMOKeHUA Ha 
OOMaTOrpaMMe H He AaBaJIN JONOMHUTEIbHBIX NATeH. XOTA NOWORKeHHe MATHA 
AHHOSbI MW COBMaalo C NOJOMKEHHEM MATHA apaOHHOSbl, HX JerKO ObIIO OTVIH- 
4Tb py! OT Apyra, Tak kak NeHTO3bI OKPallIMBaIVeb B MAJIMHOBBbIL, a TeKCOSbI 
CepO-3eJIeHbI IBeT (PaMHO3bl — B CBeTJIO-KOPpMUHeBBIIt). 

M3 mpupesenuoit ua puc. 2 cororpaduu XpOMATOrpaMMBI, MOJyYeHHOU 
MMCaHHbIM Croco6om, BUAHO, YTO KeTKH M. ureae, HUcnOnD3ya alleTaT B Ka- 
2cTBe SHepreTHyecKoro cyOcTpaTa u HCXOMHOTO MaTepHasa JIA MocTpoenuA 
PIEBONOB, CMOCOOHbI CHHTeSHPOBaTb PHOO3Y, paMHOSy, TIIOKO3y, FaslakTO3y 
| MaHHO3y. 

OrHocuTeNbHO HeGonbOe OOmlee cofepmKaHHe PeyMUpyIOUMX caXapoB B 
meTkax M, ureae roBOpHT 0 TOM, 4TO JHIUb HesHauWTebHad YacTb yYKcCyCHOli 
ICOTbI B MpoOllecce €e KOKHCIIMTebHOM ACCHMHJIALMM» pasMHOKaloulLuMUucs 
eTKaMM lpeBpailaetcaA B yrueBoybl. TeM He MeHee MIpecCTaBsIeHbl HECOMHeH- 
€ MOKasaTeJIbCTBa CHHTeE3a YIIEBONOB, OCYINECTBIACMOrO Pa3MHOX alolluMucA 
eTKamH M. ureae B mpolecce HcHomb30BaHHA YKCYCHOM KHCJOTHI mpH aspoo- 
X YyCJOBHAX. 

| Ectb OcHOBaHMS NosaratTb, TO, Hcnomb3ya M. ureae M ananormunbie opra- 
M3MbI, MOMKHO OyeT HaliTH MYTH K BbIACHEHHIO MeEXaHU3Ma OKUCIUTeIbDHOrO 
eCHHTe3a YyrJIeBOJOB. 


Tlocrynusio 
2 VII 1956 


WHMTMPOBAHHAA JIMTEPATYPA 
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* TIpenapat pHOoHyKJeMHOBOM KHCHOTHI Obl MosyyeH HaMH C Kadespbl OHOXUMHH pacTeHHit 
OCKOBCKOrO TocyAapcTBeHHOrO YHUBepCHTeTa MIpH s10GesHOM COJeHCTBUH pod. A. H. Beno- 
spCKOTO. 
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Jloxaagm Akagemun nayrk CCCP 
1956. Tom 141, Ne 4 


MHKPOBHOJIOI'H 


C. 3. MHHJJIMH uC. A. ATAXAHAH 


BHOXHMHYECKHE MYTAHTbI ACTINOMYCES RIMOSUS 
(MPOAYWEHTA TEPPAMHI[MHA) 


(ITpedcmaeaneno axademurom A. JI. Kypcanosoim 28 VI 1956) 


B psye ciyyaep u3syyeHHe ocoOeHHOcTeH OOMeHa BelleCcTB OMOXUMHUeCK 
NeOcTaTOUHbIX (bopM rpHOoB H OaKTepHi CNOCOOCTOBAaJIO BbIACHEHHIO MeXaHH3 i 
OuocHHTesa y STHX OPpraHH3MOB MHOPHX CJOMKHBIX OPraHHYeCKUX Coe/MHeHMIM 
TaKMX KaK aMMHOKUcOTH! (1~°). Bpia clelaHa Take NOMbITKa MCIOJb3OBaTH 
6HOXHMHYeCKH HefocTaTouHble dbopmpr y P. chrysogenum ja usyyeHua Mexai 
HH3Ma OMOCHHTe3a TeHHIMIIHHa MW UJeHTHpUKALMH ero IpeWIecTBeHHHKOB OF 
B nocneqHeM cCJIly¥ae HCMOb30Bamucb MyTaHTb! P. chrysogenum, He BbINe! 
JIAtOlve NeHHUMIHH. [Ipeqnomaranocb, 4YTO y STHX MYTAHTOB HapyllueH CHHTES 

KaKHX-TO BellecTB, yYaCTBYIOUHy 
B OHMOCHHTe3se NeHHUMIIHHAa. OF 


SEE HakO HH BHeceHHe B cpeyy mpe aH 


AKTHBHOCTh H 6HOMacca ucxogHoro mTamma nu =HOMaraeMbIxX = pe IWeCTBEHHH KON 
BapHanTos Act. rimosus Ha KykKypy3HoHw cpeze NeCHHIUMJIJIHHa, HH NOMapHoe Bbipar 
IWMBaHHe MYTaHTOB, IIpH KOTOPON 

Mae Gae ees OHH MOrJIM Obl B3aHMHO JONOJHATE 


auTHOuoTH4e- | Cyxoi Bec mu- JIPYr Jpyra HeOCTAaIOULHYMH UM 
cKaxw aKTHB- | Wesmua (B mr%) 


HOcT. (B ex/Ms) BelleCTBaMH, He Jao sdpexa} 

Bapuaurer —__—__|—_—__———___ [ostomy Bo3HuKJI0 mpeqnomox«e} 

8 2 8 A Hue, YTO YTepA CMOCOOHOCTH pO 

Oe Se Wg Re el EN YUMpOBaTb NeHHIWJJIHH B aHHOM 

isp) 

ee | of | 88 | os cayyae Oblia CBA3aHa He Cc Hapyd 

IU€HHeM CHHTe3a OJHOFO UJI HeC 

pexonuistionranat ) |: tO8e ool sane oe lek aco BeIILeCTBy 
» MeTHOHHHOBBIIi * 560 | 1837 | 915 | 906 a Cc Ooylee OOLNLMMH HapylleHHaMm 
, Huanvuospiii“ 90 | 20381 | 718 | 756 MeTaOoH3Ma rpH6a. C sToli TOUKH 


3PpeHHA Kazasocb Oomee Wemecood 
Pa3HbIM IPH H3yYeHHH MeXaHH3Mé 
OMOCHHTesa MeHHUMIIMHa UM ApyrHX aHTHOMOTHKOB Uu3y4aTb OCObeHHOCTH 06" 
MeHa BelecTB OMOXMMHYeECKH HeOCTATOUHBIX (OPM, He CHOCOOHbIX CHHTe3H: 
POBaTb ONPeeJIeHHble BeWeECTBA, MpeANONOMKUTeIbHO MPHHUMarIolNe yuacrHe 
B OMOCHHTese JaHHoro aHnTHOnoTHKa. Lembo HacTosteli paOorbl HU ObIIO Bbl 
ACHUTb, BO3MOXKHO JIM IPHMCHATh OMOXHMHYCCKH HeAOCTAaTOUHbIe (opMbI po 
AYUCHTOB AHTHOWMOTHKOB JWI M3yUeHHA MeXaHW3Ma OMOCHHTe3a NMocTeqHUX. 
OObeKTOM UcceAOBAHHA CIRM Ipokyuent TeppamuunHa — Actinomyces 
rimosus (u1raMM 8229).B pesymbTaTe oOy4eHuA cHop sToro rpvOka y.-p. ay 
YaMH OblJI MO/yYeH PAA OMOXHMMYECKH HEOCTATOUNBIX (OPM, PacTYLLUX TOMbKO 
BIPHCYTCTBUM ONpeeICHHOK AMMHOKMCOTHI HH BuTaMuHa. [Ba 43 Noy YeHHBIX 
BapHaHToOB — TpeOy1oulH Aud pocta MeTHOHMH u Tpedyiomnit HHKOTHHOBYO 
KUCHOTY (HHalMH) — B MIPHCyTCTBMM STHX BeMIeCTB pOcJIM Tak %Ke, Kak H UC* 
XOJHbIM 1TamM. Mbi pew U3y4HTb pocT HW HakolmeHue aHTHOHOTUKA y 9THX 
BapHaHTOB IPH Pa3JMYHOM COJepxKaHHH B Cpefe HeEOOXOMMbIX HM BeLIeCTB 
C TeM, YTOOb! NOMbITATHCA BbIACHHTH, HMCIOT JIM STH BellecTBa sHayeHHe 
mpowecca OMOCHHTe3a TeppamulnHa. 
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@epMentauua ucxoquoro wramma Act. rimosus u ero BapHaHTOB IIpOBosu- 
Cb B KONOaX OpJieHMeliepa eMKOCTHIO B 350 Mi, Ha KpyroBoli KavauKe, Jlemato- 
HM 220—230 06/mMuH, npw 26—28°. AutuOuoTuyeckaa aKTYBHOCTD oupeje- 
Wacb YauleyHBIM M€TOJOM THTpOBaHHs Ha 4-fi u 5-ft ReHb depmenraunu. B 
1 Xe CpOKH oMpefessacb H OMOMacca rpHuOKa (cyxoii Bec MuUesua). 

'B nepsoi cepuu ompirop JIA BbIpaMMBanua rpuOKa Mpumensviacy cpeja 
SYKYPYSHBIM SKCTPaKTOM CJejylollero cocraBa (B % MO cyx. Becy): Ky- 
PysHbId 9sKCTpakT—0O,5, Kpaxman 

3, (NH,).SO, — 0,4. NaCl — 0,5, ’ TaOmuna 2 

CO;—0,5, pH cpeqpi—6,8—7,0. 

Mssectuo, yro B KyKypy3HOM 9dKCT- ree Mead der ly peas: 
KT€ COJe€pHKHTCA PH AMHHOKUCIOT  pogus a aie yp ysnont Cpehees! Caen 
BHTAMHHOB, B TOM 4HCIe MeTHOHHH H HOM H HHallHHOM 

uuu (°). Ilostomy, Kak u cleqoBauio 
eqmouiaraTb, O6a Uu3y4aeMbIX HaMH 
PHaHTa xXOpoulo pocmH Ha cpefe c 
‘KYPY3HbIM 9KCTpakTom. Ho, Kak Mo- 
3aJIH TI€pBbIe 2Ke OMbITLI, AHTHOMOTH- Cpena 
CKa AKTHBHOCTb OOOHX BapHaHTOB B 
MX YCJIOBHAX Oblia HH3KOH. SaTo npu 
OaBJIeHHH K KYKypy3HOli cpeye MeTHO- 
meen 00 71) eid SMe THOHMHOBOLON Tee ee 
PHaHTa WIM HHayHHa (10 y/Ma) AA | 


Cyxoli Bec MHleHaA 


6uoTHYeCKan aKTHB- 
HOCTb (B ef/MJ1) 
(B mr%) 


MakcaMawbHasd aHTH- 


HalHHOBOrO» BapHaHTa aKTHBHOCTb Ee ei atid ets ie 
 pe3KO BospacTaa, JOCTHraA ypoBHA (10 y/ma) 
THBHOCTH HCXOqHOrO wTamMMa. Jlan- Kyxypysnas ++ mernonun are 1025 
I@ THMHYHOTO OMbITa MpHBeJeHbI B (100. 7/ma) 


61. 1; pH paccMoTpeHHH HX BUHO, 

O pe3skOe yBeJIMYeHHe AHTHOHOTHYeECKOH AKTHBHOCTH y OOOHX BapHaHTOB Ip 
OaBJICHHH MeTHOHHHA HW HHalWHa He CBA3AHO CO CKOJIbKO-HHOY Jb 3HaYHTeJIbHbIM 
MeHeHHeM HX OHOMACCHI. 

HyXHO OTMeTHTb, 4TO IPH AOOaBsIeEHHH K KYKYPy3HOH cpeyle Kak MeTHOHHHA, 
K WM HHalluHa aHTHOHOTHYeCKaH AKTHBHOCTb WH OMOMacca MCXOAHOFO WiITaMMa 
MeTHO He H3MeHAJIMCb (TaOs. 2). 

TlomyueHHble JaHHbIe 3aCTaBJIAJH MpeAMOJIOKUTb, YO KOMMYECTBA MeTHO- 
Ha H HHalluHa, COJepKaBlIMXCA B KYKYPy3HOM 9KCTpakTe, AOCTaTOUHOrO AA 

HOPMaJIbHOrO PpOCTa COOTBeETCTBYIOULHX 

TaOauna 3 BapHaHTOB, ObIIO HefOcTaTOUHO WIA 

MAaKCHMaJIbHOrO HaKOMJICHHA MMH Tep- 

‘THBHOCTb »M€THOHHHOBOrO* BapHaHTa paMulnHa. aa TOrO UTOODbI yOeqUTECA 
eae ccndani sericunnad’’ B 9TOM, peleHo Oblllo MpoBecTH JOMOHH- 
TeJIbHbIe ONbITbHh Ha CHHTeETHYeCCKOH 


: cpejle. 
ee eee acces \accneueamn : Ucnob30palach CHHTeTHUeCKaN cpe- 
os) apne”) Eee ya, paspaOorannan H. B. Opusosoi, 

cieqytoulero coctaBa (B %): KpaxMasl 
200 1060 1059 — 3, rmoxo3a —0,2, (NH,),SO,—0,5, 
gO eae aL 30a KYKypy3Horo 9KcTpaKkTa—O,035, 
2, ae Hy CaCO,—0,5, NaCl—0,5; pH—6,8—7,0 


K 9sTo cpefse OOaBAIUCh pasmu4- 
Hble KOJIMYeCTBa MeTHOHHHa UM HHalldHa, 
K, UTOOI NOMYYMIUCh Cpefbl C BOSPAcTaIOMeH KOHIUeHTPallveh STUX BellecTB. 
)H 3TOM B KaxKJOM Culydae HAC HHTepecOBasIM KOHUeCHTpallMH COOTBETCTBYIO- 
IX BeIlecTB, HeEOOXOJMMBIe Jia OGeCIeYeHHA MAKCHMaJIbHOrO pocta rpvoKa, 
KOHICHTpaluu, HEOOXOAMMbIe AIA HaKOMJIeHHA MAKCHMAaJIbHOrO KOJIHYeCTBA 
THOMOTHKa. 

Kak BHHO 3 JaHHbIX OJHOFO U3 ONBITOB (TaGJ. 3), IPH KOHUEHTpallMu MeTHO- 
na 100 y/ma 6vomacca rpHOKa OcTUrana NOYTH MaKCHMaJIbHOH BeJIMUMHEI. 
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Jlanbuetiiee yBenm4enve cofepxkaHuaA MeTHOHMHA B cpeze Zo 200 _/Mul, 
BIIMAA 3aMeTHO Ha 6uoMaccy, IpHBOAMIO K 3HAYHTeJbHOMY MOBBILeHHIO KOU 


% Ta6Oauna 4 


AXKTHBHOCTb ,HHalWHOBoro* BapHaHTa Ha 
CHHTeTHUeCKOH cpese Cc pa3JIMUHbIMH KOH- 
WeHTpalHAMH HMallHHa 


yecTBa OOpa3syeMoro aHTHOMOTHKa. 

3YJIbTaTbI AHAJIOTHUHOFO OMbITAa C «Hui 
IMHOBbIM» BAPHaHTOM NOKa3saJIH TO XI 
JX MAKCHMaJIbHOrO OOpa30BaHHA al 
THOMOTHKA TpeOOBasOCcb OOsIbUlee KOU 


uecTBO HHaluHa, YeM AIA MAKCHMaJIbHY 


Konuentpauaa | Maxcumambuaa | Cyxoii Bec rO HakolsmeHua Ouomaccbl (Tab. 4 
G is enim) Ot ees Viutepecno ObllO BbISCHHTb, Kak@ 
jlelicrBue OKaxkKeT JO6aBeHHe MeTHOH 

Ha WM HMallMHa Ha AKTHBHOCTb HCXOMHG 

10 1270 850 A ; I 

{ 970 844 ro mitamMa Act. rimosus Ip¥ Bbipalily 

0,4 76 534 BaHHH ero Ha CHHTeTHYeCKOH cpend 


Kak BHHO 43 JaHHbIxX Ta6. 5, aKTHE 
HOCTb H CyXOM BeC MHUemHA ucxo_HOro wiTtamma Act. rimosus CynlecTBeHH 
He H3MeHAIOTCA pH oOaBmeHuu K CHHTeETMYeCKOM cpeyle MeTHOHHHA Hil 
HuauHHa. Takve pesyJIbTaTbl He ABJIA- 
IOTCA HeOKUMAHHBIMH, TAK Kak MCXO]- 
HbIM witamm Act. rimosus cnoco6eH ca- 
MOCTOATeJIbHO CHHTE3HPOBaTb METHOHHH 
WM HHalMH UW, OYeBHAHO, He HYyXKJlaeTca 
B JONMOJIHHTeIbHOM BBeJeHUM B cpesy 


TaoOdauna 


AKTHBHOCTh ucxoxHoro wWtamma Act. f 
mosus Ha CHHTeTHYeCKOH cpeze c MeT 
HHHOM H HHallHHOM 


3TMX BellectB. 5 
“ 
CH,OHOH N (CHg)2 ae 
<7} ane 
Cea. —OH pecs fe 
si 
L | lou | ce 
WN y7 Wee \e 38 
OHIO VOite © 
I Il Cunteruueckasa 1135 | 962) 
Ha OcHOBaHMH MOJYYeHHbIX pesyJIb- erie eb y > memoune, (ACRE 
TaTOB HeJIb3AH, KOHEYHO, JelaTb KaKWMe Cuuyrernueckaa + HvanuH 1295 | 904 
HOO BBIBOJbI OO y4acTHH MeTHOHMHA (10 y/ma) 


HJIM HHallWHa B OMOCHHTe3e TeppamMulu- 

Ha. Moxer 6bITb, CTOHT TOMbKO OTMCTHTb, 4TO acTb MONeKYJIbI TeppaMuI\HA ? 
(I) uMeeT no CBoeMy CTpOeHHIO HEKOTOPOe CXOJCTRO C MOIeKYysOl HuanuHa (I] 
(CM. BbIle), 


BcecorosHblit “Hay 4HO-HCc1eqOBaTeIbCKHHt 
HHCTUTYT AHTHOHOTHKOB 


Tlocrynuso 
26 IV 1956 


UMTHPOBAHHAA JIMTEPATYPA 


as K. Mitchell, M. B. Houlahan, J. Lein, Rec. Genet. Soc. Am., 17,4 
(1948). 9D. Bonner, Am. J. Bot., 33, 788 (1946). 3 F. Gibson,.D. D. Wega 
Biochem, J., 51, 5 (1952). DY Bonner, Arch. Biochem., 18, 1 (1947). 5 J 
ACuanied ten Albee ‘Hedrick, J. Biol. Chem., 172, 609 (1948). 
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Aoknagqn Akagemun nayr CCCP 
1956. Tom 111, N 4 


MHKPOBHOJIOrH A 


Tr. M. WABJIOBCKHH u B. C. YHCTAKOBA 


O BJIMAHHM DKEJIESA HA BHOCHHTES PHBO®JIABHHA 
(BATAMHHA B,) POXKOKAMH CANDIDA GUILLIERMONDII 


| (Tpedcmasaeno axademukom B. H. Ilanownutosem 27 VII 1956) 

; 

| Hpouoxu Candida guilliermondii npuuagnexat Kk rpynne muxpoopranus- 
B, OOafarOWlHX MOBbILMeHHOM CNOCOOHOCTHIO K CHHTe3y pHOodaBuna. Ha 
owe, oOecneunBaloleli ONTUMAJIbHbIe ycOBUA OOpasoBaHHA BHTaMUHa, H pH 
Poller! adpalluv OHM CUHTesupyiT Jo 176 y puOodraBuna Ha | Ma cpegn (50 mr 
1 r cyxoro seca kuleTok) (!, 2). OqHako Taka BbICOKaA HHTCHCHBHOCTb 
KOINJIeHHA pHOopIaBuHa BOSMOXHA JIMIUb MPH cOjepKaHnHH B cpeyle MMHHMAaJIb- 
ix (0,04—0,06 y/ma) komnuecTB xenesa. YBemuueHve cOsepxKaHHA xKeNe3a 
0,1 y/mMa pe3Ko CHuKaeT Hakorsenve puSodsaBuna (2). Yrneratonjee BAMAHHE 
CKOJIbKO OoJlee BbICOKUX KOHUCHTpaluli wKeme3a Ha HakoMeHHe pu6odsa- 
Ha B MHTaTeJIbHOH cpeyle H3BECTHO H B OTHOUIeHHM Jpyroro «cBepXxcHHTe- 
Ka», BuTaMHHa B,—Cl. acetobutylicum (°). 

: []puuHHbl TaKOTO BIIMAHHA Kese3a Ha OMOCHHTe3 9THMH OPpraHv3sMaMu pu6o- 
[ABMHa OCTAIOTCA MaJIO BBIACHEHHBIM. OMNBITI, IpeqmpHuATIe c Cl. acetobuty- 
Um JIA H3y4eHHA JaHHOrO BOMpOca, MPHBeAH K MPOTHBOPeYHBHIM ‘BbICKAa3bI- 
HuaM. Tak, XuKkelt (4), UcCeqOBaBIIHH BIHAHHe «,a-J.MNMpHNa Ha 
HTe3 pHOodmasuna Cl. acetobutylicum, cuutaet, uro ycHseHHOe o6pa3o- 
Hue BUTAMMHAa Ip HH3KHX KOHMeHTpalluAx 2%Keslesa B Cpefle CBA3aHO C Hapy- 
HHeM OOpas0BaHHA %*KeesocosepRKallux PePpMeHTHBIX CHCTeM S9TOFO OPraHH3Ma 
WaCTHUHOM UX 3aMeHOM CaBONPOTeHHOBbIMH cHcTeMaMH. [Ipu ocraTouHOM 
aOKeHHH CpebI Kee3OM HEOOXOAMMOCTD B MOBbIINeEHHOM OOpa30BaHHH pHoo- 
[aBMHa OTHafaeT. OHAaKO CBOH BbIBOAbI ABTOP He NOAKPeNU 9KCIEPpHMeHTAaIb- 
IM H3yYYeHHeM JbIXaTeCJIBHbIX CHCTeM 9THX OakTepus. 

C wpyroi cropoup Jleputou (5) oOpaTusl BHHMaHHe Ha TOT (akT, 4TO PH- 
piaBuH sIerKO pa3spyulaeTcA B MpHCyTCTBHM epekHcH BoOsoposa U TakUXx 
JHUeCTB JIBYXBaJIeHTHOrO *Kee3a, KOTOPble YrHeTalOoT HaKOMJIeHHe BUTaMHHa 

B KysbType Cl. acetobutylicum. [IpuOaBnenue k cpeye c BbICOKMM COjep- 
\HHEM 2Kewe3a pellapata KaTasla3bl WI HeEKOTOPbIX BOCCTAHOBHTeJeh ClocoO- 
30BasI0 (HO He IpH BceX KOHUeHTpaluAx Fe) o6pa30Banuio OakTepuAMH PH- 
pbaapuna. B cBa3u C 3THM ABTOP CUMTaeT, YTO MeHCTBHe MKese3a COCTOHT He 
MOfaBJIeHHH CHHTe3a, a B paspyllleHHu yxKe OOpa3z0BaBlllerocA BHUTAaMHHAa. 
MexaHu3M BAMAHMA 2%KeNe3a Ha HakoNNenue pHOopiaBuHa B KYJIbType 
ndida guilliermondii qo cux mop He u3yuanca. M3BecTHo TOJIbKO,¥TO STOT 
raHu3M Goulee 4YBCTBHTeJIeH K JelicTBUIO %Kese3sa, YeM alleTOHO-OyTHJOBEIe 
KTepuH. YaYNTHIBad MpOBeeHHbIe BbILe padoTsI c Cl. acetobutylicum, MoxKHO 
JO T1peANONOKUT, YTO MU BYTOM CyYae KeNeso HOO crocoOcTByeT paspy- 
HMIO yXKe OOpa30BaHHoro BUTaMHHa, JIM6O, BAMA Ha OOMeH BelllecTR opra- 
3Ma, IIpaMO HJM KOCBeHHO yrHeTaeT OnocHHTes pnOodpmaBuna. 

Kena MpoOBepHTb BO3MOAKHOCTh paspywieHuA pHOopmaBuHa B KyJbType 
guilliermondii c noppiileHHbIM cosep»xkanvem 2xKene3a (0,11 y/ma) B dopme 
SO,), MbI ipHOaBanu K WMTaTeMbHON cpese bepKroubyepac rmukKoKos0m(*), 

KOTOPOM BbIpallMBauch [powkKKU, pHuOodmaBHH JO KOHWeHTpallnn 
+/mMa. CrepuibHad cpefla pa3JIMBallacb B MpOcTepHJIM30BaHHbIe 100-ma 
neHMefiepOBCKHe KOMOOUKH 0 20 Mi, 3apaxKanacb pasOaBuleHHO cycneHsuer 
YTOUHO KYJIbTYPbl ApoRX*Kell U BbIepKUBaMACbB TepMOCTATE B TeueHnve7 JHel 
u 30°. Cpega Hu Tocyjja NpeABapHTeJIbHO THaTeJIbHO OYMUNAIMCb OT CJeEAOB 
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*Kele3a CormacHo MeroquKe Yopunr u Bepxman (’). Ypomwat Apowxen yu 
THIBAJICA HeesomMeTpHyecKH, puOopiaBHH — KOMOpuMeTpHyecKH oTosueKi 
POKOJOPUMeTPOM, a IPM HH3KUX KOHMEHTpalluAx — cJyOpHMeTpuuyecku, 

Kak oka3auiv pesyJIbTaTbl aHaJIH30B, IpHBeJeHHbIe B Tad. 1, NOBBILNEH} 
coflepKaHua xeulesa B cpefe c 0,01 go 0,11 y /ma IIpUBeJIO K pesKOMY CHH 
HWIO HaKOWieHuA pHOodapuHa, OHakO MpHOaBJIeHHbIM B Cpefly BHTaMy 
TOJIHOCTb1O B Heli CoOxpaHusica. Takum 06pa30M, B npucytcTBun 0,11 y Fe na Ii 
3HaYHTebHO yrHeTaeTcH OvocHHTes pHOodiaBuHa (IpOkyKTHBHOCTb OuocHy 
Te3a KJIeCTOK MajaeT nouTH B 20 pas), OHAKO Ip 9TOM He IIPOMCXOAMT paspy 
WeHHA yxke OOpasoBaHHoro BUTaMHHa. MurepecHo OTMeTHTb, 4TO lip HOaBuleHt 
puOodaBuna B cpey He3HaYHTeIbHO TOPMO3HO pOcT ApowRxAKew HU CIHOCO 
CTBOBaJIO HEKOTOPOMY YBeJIMYeHUIO IIpOAYKTHBHOCTH OMOCHHTesa pHOoMAaBH 
("pH Mepecuete Ha G6HoMaccy [poxkxel\). 


| 
uf 


iTa6auna 1 


Bauanne xelesa Ha OOpasoBaHve H CoxpaHeHHe pHOodlaBuHa B KyJIbType 
C. guilliermondii 


a 8 so } St 
o ™ Bo. Nomar = © 
Ko Be Hoa soag 
Ro Sim Soe ooae 
je) = . 
3" ao8 aa & BEES 
CocraB cpenpi 4 Spe 4 Bee SHS 
TP mas otog 265 
32) OS SES me gk 
Aaa =fe B Osem Ss Om 
222 ge | Gene |) come 
>an M0 SMe25 Arh 
Cpena + Fe 0,01 y/ua 1,66 16,88 — 10,20 
Cpena + Fe 0,14 y/ma 4,08 DNA 0,92 


Cpeza + Fe 0,11 y/ma-+ Bo15 y/mn| 3,42 20,4* 136 ,0 1,98 
Cpena + Fe 0,11 y/ma + Bold y/mu, 
IpuOaBJIeHHbIX Ha TPpe€TbH CYTKH 3,79 19,0* 126,5 1,06 


* Bpewena nompaBka Ha HCiapenve cpebl NpH HHKYOALHH. 
** YUNTHIBAJICA TOJbKO pHOOPIaBHH, BbI-eJIeHHBIM KJIeTKaMH B cpejly. 


ChielHasIbHO NOCTaBJICHHbIe OMbITHI NOKa3zaJiv, YTO MOBbILWeHHe KOHUeHTpa 
HM xKesle3a c 0,01 go 0,11 y/mMa B 3-cyrouHOH KymbType C. guilliermondil! 
cofep2KalleH yxKe OObWIOe KOJMYCCTBO BbIPOCIIHX KJETOK, JIMIIb B HEOOMbIIO! 
CTeleHH yMeHbiaeT (10 CpaBHe HUW C KOHTPOJIbHOMi KYJIbTYpOH) NpOAyKTMBHOCT 
OMOCHHTe3a PHOOMMAaBHHA. OTO MPOHCXOAUT, OUeBHAHO, 3a CUeT MeHee HHTeHCHBY 
HOrO CHHTe3a BHTaMHHA BHOBb BbIPOCLIMMH ApoxxKamMu. Oomlee cojepxaHHe 
pHOodiaBua B Cpefle Mp ITOM 3HaYHTeJIbHO BOspactaeT. B To xe BpeMa 3-Cy 
TOUHAA KYJIbTypa [poxRxKel, BbIPOCWad Mp BbICOKOM COjepxKaHHn >WeNesg 
BCpefle, THlaTeIbHO OTMbITAA HW MOMelleHHasd B Cpefzy c 0,01 y Fe ual ma, npoy 
WONKaeT OCYIECTBIATb B O©PpaHHYeHHbIX pasMepax CHHTes pHOodiaBHHa. | 

Tak Kak HCHOMb30BaHHbIe HAMM KOHUeHTpaunN xKevesa (0,11 y/mr) Oniiu 604 
Jiee HA3KHMH, YeM Te, KOTOpbIe B ONbITax JleBHTOHA CHOCOOCTBOBAaJIM paspylieHH 
puOopaBuna (0,38 y/Mu1), Mbl HCHbITaIM JelicTBHe Gosee BbICOKUX KOHUCHTpPalluia 
mKele3a Ha COXpaHsAeMOCTb BUTaMuHAa B, B kysbType C. guilliermondii. | 

OnbiT NpoBoquica B TeyeHHe 7 AHeH up 30° B 100-ma Kou6ax Bunorpa) 
ckoro co cpeqol Bepxrompyepa (10 20 Mu), coqep2xamiei pu6odiaBuH B KOE 
WeHTpauu 14,25 y/mMa u pa3sHble KomMYeCTBa 2%Kesesa. B sTOM oOMbiTe BbIACHeH 
(ra61. 2), YTO MOBbIMeHHe KOHLeHTpauHH 2xesesa Jaxe yo 1,01 y/ma He mpuBe 
AMT K pa3spylleHuio cofepxallleroca B cpese pHOodiaBuna. 

peAuouaraa, YTO BOSMOKHAA UPHIHHA STOU CTaOWJIbHOCTH BUTAMUHAa 3aKJiO 
WaeTCH B OTCYTCTBHM B Cpefle AOCTATOYHbIX KOMMYECTB MepeKHcH BOsOpoya, MB 
OmpeseiuIM KaTala3Hy!0 AKTHBHOCTb OTMBITBIX KJeTOK C. guilliermondii, 
Oxazaocb, uTo ¢ C. guilliermondii sHepruuno paspymaer H,O,, He yerymaa: 
B 9TOM OTHOMICHHH TaKHM BUaM Aporwxel, kak Sacch. cerevisiae, Sacch. fragilis 
4 Ap. Hanuuve B xserKax C. guilliermondii axrusunoti KaTaJla3bl, IpenAaTcTBy 
Uleit HaKOMNJeHHIO TepeKHcH BOMOpoOa B cpefle, M COycOBUNO,BepoATHO, 3Haul 
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bHY!0 YCTOHYMBOCTh pHOoplaBuHa axKe Mp OYVeHb BbICOKHX KOHI[eHTpa- 
1AX DKeIe3a. 

OxasbiBaa Oombilloe BAMAHHe Ha OOpas0BaHHe puOomaByna,xKemes0 HeCoO- 
1€HHO ABJIA€TCA BayKHbIM (PakTOpOM B MMTaHHH C. guilliermondii. Tax kak 
e€pXCHHTe3» BuTamMuHa B, Ha 

ene c 0,01 yFes 1 ma conposo- Ta6nuna 2 
AAcTCA SHATHTCJIBHBIM YMCHb- Boysune pasnH4HbIX KOHUeHTPaNH xeNesa Ha co- 


HH€M poOcTa KYyJIbTYpbI, TO xpanenne puOopmaBHHa B KysbType Candida guil- 
f€qyeT CUHTAaTb, YTO YMEHbILe- » liermondii 


1e cojlepKaHuA 2%eNesa B cpe- — 


ost “wd 7 ra 
B UeOM HeOmaronpusTHo «% gs aly eee Bee 
{a3bIBaeTCa Ha pasBUTHH Apox- 5 8 3 * Pe] oP Bele aoe 
eu. IIpu 9TOM MOKHO OblIO cas ane aed Bano 5a eas 
KUJaTb, UTO KPOMe H3MeHeHHAA re ees ein 2 Bee ee 
ATCHCHBHOCTH OHOCHHTesa pU- 8a | Bas Se |Szass| S88a8 
baba HacTymator H Apyrue —— 
ap yuleHHs oOMeHa _ BeIeCTB ey Ne fae aaron a Fe 
poxcKeli. B TepBy!0 ovepenb 0,21 | 6.88 | 17:6°| 123'5 | 07488 
allie) BHHMaHHe MpHBJIeKJIO H3- 0,3: 7,46 18.5 128.0 0,568 
eHeHHe MHTeHCHBHOCTH HaKO- 0,51 6,88 ATG ON A235 0,488 
NeHHA [POXXKAMH B cpese op- 1°04 693 | 17.6 | 123'5 | 0,484 


AHMUYCCKHX KHCJIOT. 
C. guilliermondii B npotecce pocta HHTeHCHBHO NO{KHcasAeT cpexy. locate 
-JH€BHOPO efO BbIPallHBaHHA KUCJIOTHOCTb cpefbI NalaeT c HayasbHoro pH 5 
yo 2,5—2,0. B ta6n. 3 mpuBog_atca 
JaHHble OlIpeAeNICHHA THTPYeEMOH KHCJOT- 
HOCTH cpeyb! Bepxrosbyepa mocsie 7 WHeH 
. PReseS a a ee pocta C. guilliermondii mpu pas3Hprx 
ee ie Stee ee ce KOHUCHTPpaluAx 2Keesa. OHH cBHJe- 
TeJIbCTBYIOT O 3HAYHTeJIbHOM HaKOIJICHHH 


Ta6auna 3 


o 
5 ae eee ta tatsoatume -«-KICTKAMM KHCJIOT Ha cpesle C HH3KHM 
x= a9 (B Ma): cojlep2KaHHeM Kele3a IpH OHOBpeMeH- 
at a HOM BbICOKOM HMHTCHCHBHOCTH OOpa3oBa- 
go | =o xuesor, o6pa- HSL pHOopmapuHa (cM. TaOm. 1 u 3). 
ee | Seq | 10 ua cpeas® | (cy. pec) Takoe MapasiiembHOe BO3pacTaHHe HH- 
|) Sa % Aporxaxelt T€HCHBHOCTH HaKONJIeHHA KHCIOT (pH 

Tlepecuere Ha OMoMaccy Apoxoxeli) 4H 
01 | 1,66 2,100 1264 IIpOAyYKTHBHOCTH OnocHHTesa pHOodua 


BHMHa MbI HaOwofasIW HW B Apyrux ycuo- 
P4i | 4,08 4,945 47,7 BHAX OMbITa TPH MeHbIUMX OTJHIHAX 

B pOcTe KJIeTOK, YTO MOKET YKAa3bIBaTb Ha 
* HauasibHad KHCJIOTHOCTh cpebl BbI- TECCHYIO CBA3b M@2K]y STHMH IIpPOWeccaMy . 
ee : Cpequ opraHHyeckHX KHCJIOT, cosep- 

*KallUxXcaA B cpefe, HaMH Oba UeHTH- 
HUMpOBaHa MIpH MOMOLLM MeToa OyMaxKHOH XpoMaTorpacun, a Take MeHTa- 
JOMAIeETOHOBOH peakUHH JIMMOHHaA KucoTa. IIpupoya Apyrux KUCJOT u3y- 
aeTca. Metoy OyMaxHOli XpoMaTorpaduu NoKa3aJ1, KpoMe Toro (B HepBOM IIpH- 
IWKeHHH), UTO Ha CpeaX C Ppa3sJIMIHbIM COJepKaHeM 2Kese3a MCHAIOTCA COOT- 
UeCHHA KOHUCHTPawHi pa3JIMYHbIX KHCJOT. 


JIbBOBCKHH TocyfapcTBeHHbIii yHHBepcuTer Tlocrynuso 
um. Ms. ®panKo 16 VII 1956 


HWHMTHPOBAHHASD JIMTEPATYPA 


1H. Levine,J.E.Oyaasetal., Ind. and Eng. Chem., 41, 1665(1949). 2 F. Tan- 
er,Ch. Vojnovich,J.H.van Lanen, Science, 101, 180 (1945) ° A. Saun- 
masa. ic Gillin Js Bacterioly 46; 575 (1943). SUR eine Ke va Arch. Bio- 
em., 8, 439 (1945). 5 A. Levi ton, J. Am. Chem. Soc. , 68, 835 (1946). ® P.R. Burk- 
pider, Arch. Biochem., 3, 121 (1943). o OWa Ss Waring, C. H. Werkman, 
ch. Biochem., 1, 303 (1943). 
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Jloxnagn Arxagemunm nayrk CCCP 
1956. Tom 111, N 4 : 


MHUKPOBHOJOH} 


Axayemux B. H. WIAMOUIHHAKOB, M. H. BEXTEPEBA, H. A. KOWIEJIEBA 
u B. 9. XP)IKAHOBCKAA 


OBPA3OBAHHE MPOTEOJIATHYUECKHX ®EPMEHTOB B TJIYBHHHBI} 
KYJIBTYPAX AKTHHOMULETOB 


HCXOKJCHHA HCHOMb3yeTCH B OCHOBHOM IJIYOMHHbI MeTOA BbipalllMBaHny 
kyabtyp. K Kony mpouecca rayOunHolt depMentayun Beerga HaOmoqaeres 
cTapeHHe MHUesIMA, 3aMefvieHve ero pocta, ClaObli, a HHOra HM OYeHb PeSKHii 
aBToIH3. BpeMa HacTyIJIeHHA aBTOJIH3a OMOMACChI MOXKET OKA3bIBATb CYLUeCTY 
BeHHOe BIIMAHHe Ha BbIXO aHTHOuOTHKA. M3yueHuve HeEKOTOpHIX MPO yeHTOW 
AaHTHOHOTHKOB yKa3blBaeT Ha 3HAUHTeNbHOe OTCTABaHHe CKOPOCTH OOpas0BaHygl 
AHTHOMOTHKOB OT TeMIa pa3BHTUA KyJIbTypbIl. B 9TOM cmydae HapacTaHMHe any 
THOMOTHYeCKOH AKTHBHOCTH NO BPeMeHH COBMaaeT B KAKOU-TO Mepe C TepHOOM 
OTHOCHTeJIbHOrO PaBHOBeCHA Mey MpoleccaMu pocta u aBrosusa (1). Ho 
HaCKOJIbKO 93TH TMPOUeCCbIABJIAIOTCA B3AHMOCBA3AHHBIMH, MOKA JaHHbIX elle 
Mayo. CoBepIleHHO He ACHO, HACKOJIbKO 3aKOHOMePpHOCTH, HaOmOaBlHeca Jj 
Actinomyces globisporus streptomycini (?), MoryT ObITb MepeHeceHbI Ha APyrue 
aKTHHOMHUeTH. BepoaTHo, YTO UpexKAeBPeMeHHbIM ABTONH3 KYJIBTYPbI MOXKe’ 
3HAYHTeJIbHO CHH3HTb BbIXOJ aHTHOUuOTHKA. - 
IlocKobky aBTOJIMTHYeCKHe HpPOMeccbl CBASaHbI C MOABJIEHHeM B cpe 
Ae mpotTeomurmueckux depMenTow (%, 4), MBI CBOIO paOoTy mNocBaATHAME 
H3y4eHHIO HakOnJIeHHaA PepMeHTOB Ip TuyOMHHOH depMeHTallMH aKTHHO>} 
MuueToB u3 rpynmst Act. violaceus (719), Act. lavendulae (1000) wm} 
Act. Tuma reticulus ruber (1149 u 1306). IIpomecc cbepmenraunu nposoxuness 
Ha MpOCTbIX CHHTETHYCCKMX WH Ha CJIOMRKHEIX OeNKOBLIX Cpefax. Bpwin ucnoubs 
30BaHbI CJleylollue cpesbl: cpegqa Uanexa (Ne 1), cpeqa c pblOHbIM S9KCTPakTOM 
razoKkosolt (Ne 2), cpeqac 1% KYKYpy3HOrO SKCTpakTa, CePHOKHCJIbIM AaMMOHHe 
M yruepogamu (Ne 3), cpeqa c 0,1% KyKYypy3HOrO SKCTpakTa, XJOPHCTbIM aM 
MOHHeM UM KpaxMawiom (Ne 4). Ilpopeqenue cbepMeHTalMH Ha pasHBIX cpelax 
a0 BOSMOXKHOCTh MpOCeAUTh 3aBUCHMOCTb OOpas0BaHHA MpOTeOMMTHYeCKUX 
(pepMeHTOB OT CocTaBa Cpe HW HasIMuve STHX (PePMEHTOB B AKTUBHBIX H HeAKTUBS 
HbIX B OTHOMeHHH OOpas0BaHuA aHTHOHOTUKOB depMeHTauuax. B Kon eM 
KOCTHIO 250 Mi HamuBaocb 70 Mu cpeqbl. Cpeqa 3aceBasacb cmopaMH akTHHO 
muueTa. KonObi Juin adpalluu cpeqbl MOMellaivcb Ha KavaIKy CO CKOpocTbW 
Bpamenua 130—150 o6oporos B MunyTy. Temneparypa onnitop 26—28°. Ilo 
Xomy tpowecca BeJIMcb CueqyromMe aHanHsbl. AHTHOMOTHYeECKaA AKTHBHOCTS 
onpeleAacCh METOJOM CepHHHbIX pasBeeHui C IPHMeHeEHHeM B KauecTBe TeCT 
o6bexta Staph. aureus 209, pH —anekTpomerpuyeckH, aKTHBHOCTbh NpOTeOMUTH 
YeCKUX PepMeHTOR—NO Cue JeCTBUA KYJIbTYPadbHOli KUAKOCTH Ha cyOcTpaT 
T. €. 10 pasloxKeHuMIo KasenHa mpH 40°. Ja sroro B pay NpoOupok HasMBaOCb 10! 
10 Mul pacrBopa kaseHHa pas IMUHOl KONUeHTpalMy, 3aTeM B Kaxk yo mpoOupky 
BHOCHJICSI 1 Mul ucnbITyemoro pacTBopa. Cmecb noMellaacb B TepMOCTaT IIpH 
39—40" na 3 vaca. Bo u3s6exanne undbeKiuu B KaseHH OOaBIANICA TUMOJ. 
Cnycta 3 vaca kK Hccwleqyemoii *XUAKOCTH HanMBasica 1 Ma CMeCH Ja OCaxKIeHHA 
ocTaBlleroca Ka3evHa (coctaB cmecu: 50 ma 96% cnupta, 49 ma BoE u 1 Ma 
eMAHOH YKCYCHOH KUcHOTHI). OrcyTcTBMe ocajKa B MpOOupKax JoKasHiBale 
paspywienne Kasenna. [Iporeomurnueckad aKTMBHOCTb BbIpaxKaacb B MHJ- 
JIMrpaMMax pa3J1O%KeHHOrO KasenHa. B paje ONbITOB OMpedeneHUuA BeHCb BUH 
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Da Gornir ay 4 


is 
ASMeHeHHe AKTHBHOCTH MpoTeosHTHYeCKHX (epMeHTOB B KYJbTYpabHOl 2KHAKOCTH 10 
xoAy epMentannn (B Mr pa3s0xKeHHOrO KaseHHa) @ 


CyTtxKuH onbta 
Cpena . 
: 1 Aarts 4 5 6 7 8 9 10 
’ 
Neo 4 So heOh War Qik reihs| neh 5 5 5 5 7 
Uanex AuleO es) he Ol sO 0 0 5 0 0 
Ne 2 ONS Ohne 0 0 0 0 0 
c 1% pr6Horo |. 2/0] 0] O}| O 0) 0 0 0 0) 
9KCTpakTa 
Ne 3 1 On bie Osea S 8 8 8 10 10 
¢ 1% KykypysHoro|) 2/0] O| 0|] 10] 10] 145 15 20 20 
akcTpakTa Hi 
ctinomyces Ne 4 PO ON) On LOM se h() 8 10 10 10 


reticulus | c0,1% xyxypys-|2/0/ 0| 4/ 5| 5] 8 7 7 8 
Ne 1306 HOrO 9KCTpakTa 


Ne 33 SMO 010)] ON 25 i" S5i Sb 35 45 45 
c 1% kKyxkypysHoro| 2}0] O}| O| O 0 7 10 10 10 
9KCTpakTa 
Ne 4 ALO. = O14) gettin 5 5 5 4 
c 0,1% kyxypy3-|2/0] 0} O} 7] — 5) 3 5 4 
N 1149 HOrO 9KCTpakTa 
Ne 3 AS ORO| to eon 20 eo 20 30 aD 
c 1% xykypysHoro|) 2|}0] 5] 5|410; 410] 10 10 15 i13) 
aKcTpakTa 
Ne 1 LEON SON MOT MOR LOS iat3 15 AT Mi 
Uanex A} OF} 40) 10) |) 20020 20 20 20 20 
Ne 2% LORE O)rO) ete 0) 0 0) 0 0 
c 1% ppi6Horo,|2;0]| 0] 0} 0 0 0 0 0) 0 
OKCTpakTa 
Ne 3 ANON BON 208604 80 90 1 100% B50 en 200 
c 14% Kykypy3Horo| 2/0] O| 17 | 50} 100} 120] 180) 250! 250 
9KCTpakTa 


DsuMeTpueckHM cnoco6omM. KysibrypaibHad %KMAKOCTb aHasM3HpoBatach 
cle OTJeJIeHHA MULCH. 
_OnpiTs!, npoBeyenuble co wTamMom Act. violaceus — 719, noKasaviu, 4TO On 
JenseT B cpeqy lo xoqy hepMeHTaluM akTUBHble NpoTeoMTMYeCKHe (pepMeH- 
- Ojuako Ha pasHbIX cpeflaxX OOHAapy2KMBaloTCA pasJIMYHA, HallpuMep 
MOoslee HHTeEHCHBHOe HakOMeHHe MpOTeOMMTHYeCKUX ePMeHTOB OblJIO 
cpefe Ne 3, UpwyeM 3aMeTHOe KOJIMYeCTBO HX OOHAPyXKUBAOCb Ha 
-5 CyTKHM MU K KOHUYy Mpouecca Bospactano. AKTHBHOCTh MpOTeOJHTHYeCKUX 
pMeHTOB Ha cpejle Ne 3 focrurana 20 mr, Ha cpeye Ne 1 ona Obla TOIbKO 5 Mr, 
-cpejyle C pblIOHBIM 9KCTPaKTOM IIpoTeomMTHYecKHe (PepMeHTbI BOBCe He OOHa- 
MKUBaINCb (Tabn. 1). 
_eiicrpve npoTreomuutTHuecKux (epMeHTOB 3aBHCHT OT AKTHBHOH KUCOTHOCTH 
abl. Jd UX MPOABJIEHHA Y pasHbIX MHKPOOPraHH3MOB CyllecTByeT pasHd- 
f ontumym pH (°). Y wac BosHuK BOMpoc, He ABIAeCTCH JIM MpHYHHOK HH3- 
 aKTHBHOCTH MpoTeosHTHYecKUXx depMeHToB (Ha cpese Ne 1 u Ne 2) HeOna- 
IPHATHBIK pH cpeybi. OnbiThl, WpOBeJeHHbIe B STOM HaMpaBJIeCHHH, NoKasaJu, 
) HaHOOJIbillad aKTMBHOCTb (pepMeHTOB MpoABsAacb B 30He PH = 7,0— 
). B xucnoli cpefe Aelicrsua He Opluio O6HapyxeHO. Takum o6pa3som pH 
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KYIbTYPaJIbHOM XKUAKOCTH (paBHbI 7—8) no xoxy depMeHTaWHu COOTBETCTR 
BaJl ONTHMYMY BbIABJIeHHA cbepMeHTOB. Hac MHTepecOBad Take BOMPOC, B 
KOM KOJIMYeECTBE MpOTeOMHTHYeCKHe (PEPMEHTHI IIPHCYTCTBYIOT B CaMOM MULeII 
akTuHomuuerta. Jia aToro 3-cyTounbili muuenuli Act. violaceus oTqeman 
WeHTpHyrHpOBaHveM, 3aTeM TIpOMbIBaJICA JeCTHJMPOBaHHOH BOON, pact} 
pasica B CTYMKe C MeJIKHM HeHTpPaJIbHbIM CTEKJIOM JO M€JIKOSEPHUCTOM MAaCct 
Toropad Macca MoMellasacb B cbocibaTHbIit SOydhep upH pasHpIx pH u B BO] 
mpopoguyto Boxy. Uactb MuleHuA MOfBeprasacb aBTOJM3y B HepacTepT¢ 
Bue B BOAHBIX HW OydepHbIx pacTBopax mpu Temiepatype 40°. Ilocae sTor 
coli 2KHAKOCTH Hal MHUemHeM noyBeprasca aHanu3y. AKTHBHbIe MpOTeosi 
THuecKHe (bepMeHTHI B MuLemuM Act. violaceus O6HapyxeHbI He ObwIH. Onway 
He culeqyeT JyMaTb, YTO OHH B KJI€TKAX AKTHHOMULeTa BOBCe OTCYTCTBYW} 
MoxHo peslosaratTb, YTO OHH ObIM WIM B CBASAHHOM COCTOAHHH, WIM He 
CTOJIbKO MaJlOAKTHBHbIMH, UTO JAHHbIM MeTOJOM HX OblIO TPyYAHO OOHAap YATE 
Act. violaceus o6pa3yeT aHTHOMOTHYeCKOe BeLLeECTBO TOJIbKO Ha cpeqax No} 
u Ne 2. Cpega Ne 3 ne aBsIneTCA OaronpHATHOH JIA OOpasoBaHuA aHTHOMOTH 4 
CreopaTeJbHO, Ipollecc STOT MpOTeKaeT HIM MPH pe3KO CHH2KEHHOM BbIJeJIeHMI 
MpOTeOMHTHYeCKHX (PepMeHTOB B cpeAy, WH B YCIOBHAX, Te OHH BOBCe OF 
CYTCTBYIOT. i 
Irammpr 1306 u 1149 sapasatotca npescTaBuTeIAMM rpyllbl KpacHO-opam 
2KeBbIX AKTHHOMULETOB. Ilo pay KybTYpaJIbHbIX HW MOPPoNOrMyecKHX MpH3Hal 
KOB OHH OTAMYaIoTCA Apyr oT Apyra. Lramm 1149 o6naqaeT nyWMCTEM BO3Ty iE 
HbIM MHIeIMeM, MYTOBYATLIMH CHOpOHOclaMu, OOpasyeT WuIHHApHuecKHe 
OBa@JIbHbI€ CHOPbl, ABJIA€TCAH AHTATOHHCTOM wWTaMMa 1306: B Tex Ke ycOBMAy 
wtTamM 1306 o6nayaeT MYYHHCTHIM BOSAYIIHBIM MUIeIHeM, OOpa3yeT OBaJIbHB 
HW wapoBuyHble cnoppl. Mcxoquad kKyJIbTypa BbIpallMBanacb Ha cpeye Ne |} 
DepMeHTAaluA NpOBOAHMacb Ha AByx cpeyax: Ne 3 u Ne 4. OOpa30Banue aHti 
OuOTHKa Ha 9TUX Cpeax Oblwio pasuHIHO: Ha cpeyle Ne 4 akTMBHOCTb JOcTuraué 
2147—6500 yeu. equnu, Ha cpeye Ne 3 ona Oba 3HAUNTeIbHO HHKe — 27= 
729 yen. eqMHMY. Bpema NOABICHUA B Cpejle AKTHBHBIX IpOTeOUTUYeECKUX epy 
MeHTOB H XO] HX HaKOMJICHHA NPHMepHO COBMajasH C COOTBETCTBEHHBIMH aH} 
HbIMM obITOB c Act. violaceus. Tak, aKTHBHbIe MpoTeomMTMYecKHe (bepMeHTH 
B Cpefle OOHapyKuBaCcb Ha 3, MHOFa Ha 4 CyTKH, HM B 3aBHCHMOCTH OT cpex 
AKTHBHOCTb HX H3MeHaJIacb. Ha cpeye Ne 4 akTHBHOCTb UX Obla BCero JMU 
5—10 mr uM OcTaBanacb Ha 9TOM ypOBHe JO KOHUa tbepMeHTanuu. Ha cpexg 
Ne 3 aKTHBHOCTb MpOTeOJIMTHYeCKUX (PepMeHTOB K KOHLY mpowecca Bospactawa 
no 35—45 mr. 
B JauibHeHleM MbI H8y4HIM HaKOMJeHHe AKTHBHIX IpOTeoMUTMYeCKUX eps 
MeHTOB M10 xofy depMenTauu ene y 10 mTaMMoB KpacHO-OpaHKeBbIX AKTHHOF 
MMUeTOB, Ipequoarad, UTO HaHAYTCA WITaMMbI, OO/lalarollve MHbIMH CBOLCT 
BaMH B OTHOIMEHHH MpOTeOMMTHYeCKOM AKTHBHOCTH. OWHaKO y BCeX HCHbITAHHDI 
KYJIbTYp pe3KOrO OTMHUHA He HaGOsIOMasocn. 
Creqyioulve ONBITH OblIH MpoBeyeHb! co wiTammMom 1000 rpynnpr Act. la 
vendulae. Wtamm 1000 o6pasyer posopaTo-cupeHeBbiit BOsymHbI MUUeNHi 
oOslaaeT CNMPasIbHbIMH CHOPOHOCHaMH, WapOBHAHHIMH HM cHerKa oBaJt 
HbIMM cCNopaMH. SBaAeTCA aHTaroHucTom kK Act. violaceus u wirammam 1149 
1306. Vicxoquasa KymbtTypa nosfepxuBanacb Ha arapoBolt cpeye Ne 1. Yeu 
BUA Aid OOpasopaHHA aHTHOMOTHKa y wramma 1000 pesKo ormHUHbI OT TeX, KO 
TOpble HeEOOXOMMbI JIA HakoMeHva aHTHOMOTHKA Act. violaceus. I[lram 
1000 HHTeHCHBHO HakallIMBaeT aHTHOMOTHYeCKOe BellecTBO Ha cpese Ne 3 
(qo 230 000 yen. eq.), Ho Ha cpege Ne 1 KonuuecTBOerO ObINO HHYTORKHBIM (24 
81 yen. eq.). Y mramma 1000 Ha pasHprx cpeqax OOHapyXuBaeTCA pasHoe KO 
JMYECTBO TPOTCOMMTHYCCKUX GePMeCHTOB B KYJIbTYpaJbHOH xXuAKOCTH (CMe 
Taos. 1). Ha cpeye c pbi6HBIM SKCTpaKTOM OHM He OBI oOHapyxeubi. Ha cpefle 
¢ | BHIABIANUCb Ha 3 CYTKH, MK 9 CyTKaM aKTHBHOCTb ux JocTurana 20 Mi 
PeskO OTJIHUHAaA KapTuna HaOmoqanach Ha cpeye Ne 3, rye na 4 cyrKu cbepmer 
Tal AKTHBHOCTb Oblia 20 Mr u 3aTeM K KOHILY mporecca pesKo Bospactadl 
no 200—250 mr. 
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Cret{vaibHO TpOBeJeCHHBIMH OMbITaMU MbI yCTaHOBHJIH, TO JelicrBue lIpo- 
WIMTHYECKUX (epMeHTOB aHHOTO OpraHH3sMa slyullle BCeroO NposBAeTcCA 
MeMOUHOU Cpefe; B KHCJON Cpejle AKTHBHOCTL NpoTeOMMTHYECKUX (bepMeHTOB 
ylaeT. Tak, Hanpumep, mpuH pH 8 nporeomuruyeckad akTHBHOCTD Opia 
mr, upH pH 7—160 mr, a mpu pH 5 nmxe 100. Tax xe Kak u B ope- 
AYUMX OMbITAaX C APyrHMH akKTHHOMHUeTaMU, HaM He yJlaBaslOcb OOHAapyXKUTb 
METHOLO KOJIMYeCTBA AKTHBHBIX NPOTeCOJIMTHYCCKHX (PepMEHTOB B MepBble HH 
pMeHtTaunH. UTO KacaeTcsH COJepAaHHA AKTHBHBIX NpOTeoMMTHYeCKHX dep- 
HTOB B CaMOM MUlleIMM wTamMa 1000, TO BucKOsHMeTPH4YeCKHM MeTOJIOM 
saeTCH OOHAPyKUTb UX B 2- WH 3-cyTOUHOM Mullen. Bpemsa ucteyenua 2KeJla- 
HBI Wocse BOSAelcTBUA Ha Hee WEHTPHyratom pactepToro mules 2-cyToU- 
HM KyJIbTY pb! Op11036 ceK., a B KOHTpOue C KHNAYEHBIM WenTpudyratom 49 cek. 
TakuM oOpa30M lpi riryOuHHO depMenTaluu UCceOBAHHBIX aKTHHOMH- 
TOB B KYJIbTYPaJIbHOM 2%KHAKOCTH B TOM HJM HHOM KOJIHUCCTBE BbIABJIAIOTCA 
THBHbIe NpOTeOHTHYeCKHe (epMeHTbI, AKTHBHOCTb HX 3aBHCHT OT CocTaBa 
ef. HanOonpuiai akTHBHOCTh MpOTeOJHTHYeCKHX epMeHTOB y BCeX LITaM- 
1B BbISABJIAeTCA Ha cpeye Ne 3 (Cc KYKYPY3HBIM 9KCTPaKTOM); Ha cpejle c pbi6- 
IM 9KCTpaKTOM IIpoTeoJIMTHYecKHe (bepMeHTHI He OOHapyxXuHBaloTcH. AKTHB- 
CTb IIPOTEOJHTHYECKHX (ePMeHTOB, BbIJeJIeCHHbIX Pa3HbIMH aKTHHOMHIe- 
M Ha OMHOH HM TOM 2%e Cpefe, pasmudHa. 

CnefyeT OTMETHTb, YTO BCe HCCeyeMble AKTHHOMUIETbI B YCJIOBHAX TJy- 
HHOM (epMeHTalHH Ha TIPHMCHEHHbIX CpeflaX He BbIJeIAIOT AKTHBHBIX IIpO- 
JIUTHYECKUX PEPMEHTOB B MePBOH MOMOBHHE Mpouecca, HIM OHH OOHapyXu- 
JOTCA B OUCHD HeOOMDWIOM KOsMYeCTBe. IIpouecc HaKOIWIeHHA MpOTeOMUTH- 
CKUX (epMeHTOB COBIaaeT CO BTOPbIM HepHosoM depMeHtaunH. Oco6eHHo 
'3KO 9TO HposBsaeTca y wiTamMa 1000, Korga depMeHTauua mpoTeKaeT Ha 
vege Ne 3. ; 

|B 6ompuimuctse cilyyaeB HakOMNeHHe aHTHOMOTHKa WO B MepHog, Kora 
‘THBHBIX MIPOTeEOJMTHYECKHX (EPMEHTOB B Cpeje He ObIIO HIM OHM ObIJIM HU3KO- 
‘THBHBIMH. IlostoMy MOXKHO CYHTATb, YTO JIA H3YYeHHbIX BHJOB aKTHHO- 
AUCTOB YCHJIeHHe HaKOMJIeHHA MpOTeOHTMYeCKHX cbepMeHTOB B cpejle B Ha- 
wile poecca He IpHBesO Obl K YCHJIeHHIO OOpasoBaHuA aHTHOMOTHKa. 
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PH3HOJOFHA PACTEHH| 


M. X. UAMJIAXAH 
BJIAAHVE BUTAMHHOB HA POCT H PA3BHTHE PACTEHHH 
(ITpedcmaeaeno axademukom A, JI. Kypcanoseim 8 1X 1956) 


B onpiraxX, MpOBefeHHbIX Ha MpOpOcTKaX TopoXa, JMUIeHHIX CeMayOueH| 
6bIIO MOKa3aHO, YTO MHOrHe BOAHOpacTBOpHMble BHTaMHHbI — C (acKkopow 
Hopas KHcoTa), B, (Tuaamun), PP (HuKOTHHOBax KucaOTa), H (OnoTHH), NaH 
TOTCHOBAA KHCIOTA UM Ap., CTHMYJIMpy!OT POCcT NpOpocTKOB ropoxa, ero  KOp} 
Heit u cTeGebKoB (19, 14, 18-15, 17), B yanbueliiieM 3TH ONBITbI ObIIH Tepey 
HeCeHbI Ha Apyrve pacTeHuA, Ha KOTOPbIX Tak2Ke BbIABHJIOCb OaronpHATHOK 
BIHAHHe BUTaMMHOB. O6paOoTKa ceMaAH qbacoH, BHHOrpaya, XJONYaTHHKal 
MWCHHUbI WH MOACOMHCUHHKAa BOJHbIMM pacTBOpaMH BHTaMHHOB C, B, u P# 
MoKa3auia, UTO Mp 9TOM MPOMCXOAUT yCHJIeHHe CKOPOCTH MpopacTaHHsA CeMsR 
WM pocta mpopocrKkos (!—°, ’); 3HauHTebHOe ycHleHHe OOpasOBaHHA HW pocmy 
KOpHeit OblIO MOJyYeHO pH cOBMecTHOH OOpaOoTKe YepeHKOB JIMMOHA TeTepe 
ayKCHHOM H BHTamMuHoM B, (1%). BueceHwe BHTamuHa B, B NMTaTebHBIH pat 
TBOP YCHJIHJIO pOCTOBble Mpoueccbl pacTeHuit TyHra, Maka OMMMHOrO HW WnMy 
Hata (%, 1%, 16), a oOMa3Ka CeAdHUeB HM OKOJIbILOBaHHbIX BeTBeH JIMMOHA Jay 
HOJIMHOM, COJepKallMM HHKCTHHOBY!O KHCJIOTY, ycuIuMa ux pocT (4, §). Hay 
KOHEL, OMNPbICKHBaHHe B3POCJIbIX pacCTeHHH XOMYaTHHKAa HW MHHalA pacTBow 
PaMM HHKOTHHOBOH KUHCJIOTHI CIOCOOCTBOBaIO paCKPbIBAaHHIO NoveK, YycHJey 
BaJlO OOpa3s0BaHhe JIMCTbeB HM MOGOeroB HW TeMNH mMOfoHOWweHuA (7, 5, %). | 

BavAHve BATAMHHOB MH ApyrX BelleCTB BLICOKOH (U3HOJOrHYeCKOH aKkTUBY 
HOCTH Ha pOCT HM pa3sBUTHe pacTeHHli H8yyaOCb HaMH BTpeX OMbITaX, MpoBesek 
HbIX B 1954, 1955 uw 1956, rr. B BereTallHOHHOM JOMHKe H OpaH»Kepee MuctHe 
TyTa (u3sHoOoruH pactesuli Akaylemuu HayK CCCP. Onpitst 1955 u 1956 rry 
ObIIH MpoBesenbl npH yuactrun JI. I]. Xnonenkopoi. Onpiruple pacrenua Mo} 
BepraslHCb BO3eHCTBHIO C NOMOULbIO BAKYYM-HHUAbTpalnH (B onbiITe 1954 r. 
WIM ONpPbICKMBaHUA (B ONbITAaX 1955 u 1956 rr.) BoAHbIMH pacTBOpaMH CJeMy104 
IHX BellecTB: 1) ackopOvHOBad KuCcOTa (BUTaMHH C) B KoHWeHTpaunu 0,1% 
2) THaMHH (BUTaMuH B,) 0,1%, 3) HHkKOTHHOBad KHcnOTa (BuTamuH PP) 0,1% 
4) nepManranaT Kanua 0,02%, 5) OopHan KucnoTa 0,05% (B onpite 1956 
0,02%), 6) THomoueBuHa 0,05% (B onpire 1956 r. 0,02%). 

B onpire 1954 r. B KaYeCTBe ONBITHOTO OObeKTA GObIH B3ATHI pacTeHuA JME 
HOJHEBHOTO Bua — pyfOekuu (Rudbeckia bicolor), spicexnupie Becuon. JK 
Havasla OMbITa pacTeHvA BbIpaUlMBaMCcb Ha KOPOTKOM JHe, a 17 VII onn Oni 
OTMBITbI OT MOUBbI, KOPHH HX HEMHOFO NOfpesaHbl MH pacTeHHAa MOMeLeHbI B MM 
TaTeJIbHy!0 CMecb Kunona B OaTapeliHbie crakaHbl Ha 13-uacopoit Jeub. B kak 
JOM BapHaHTe oOMnbiTa ObWIo B3ATO NO 3 pacTenua. BakyyM-nudunbTpalMs 
JIMCTbeEB PaCTBOpaMH BelleCcTB Oba MpousBefeHa ueTbIpe pasa — 21 VII 
27 VII, 30 VII uw 5 VIII B ytpenuue yacni. Cnycra 10 queii, 14 VIII, sce pacte: 
HHA Obi BbICAKEHbI BIOUBY BIVIMHAHDIC Ba3OHbI HM MOCTaBJICHbI HO ceTky B 
YCOBMA ecTecTBeHHOTO HA; 13 1X Basonbl c pacTeHHAMU Obi NepeHeceHbl 
B BereTalMOHHbI JOMHK Ha BarOHeTKH, OCBelaeMble JOMOMHUTeIbHbIM CBETOM 
3JIEKTPHYeCKHX JlaMm. 

BakyyM-HHUb1palluA JHMCTbeB BATAMMHAMH M JIpyruMu BelllecTBaMH CKa@ 
3alacb Ha pocte, OOilelt CTpyKType pacTeHuli M cpoKax crpenKoBaHHa H OY 
TOHH3aMH. OMIT Ob OKOHYeH B KOHWe CeHTAOPA; pesyubTaTBI CM. B Tau. ls 

SameTHoe ycKopeHMe CTpesKoBanua uM OyTOHM3allMK pacteHuii nowy dene 
B PpesybTaTe IIPHMeHeHMA NepMaHTanatTa KaIuA HW OopHol KUCMOTHI; y pacTe 
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4, OOpaOoraHHbIX STHMH BelllecTBaMH, oKa3anoch TawKe HaHOosbuee 


“IO. PaCKPbIBIUMXCA UWBETKOB K KOHILY OMbITa H HaHOoubUaa 3ajlepkKa pocta 
IBHOrO cTeOIA, Ha KOTO- 


M MIOABJIAETCH ep Bbili * Ta6Oauna 1 


: ° 
TOK. B menbueit Mepe BysHsaHHe BHTaMHHOB H APyrHXx BelleCTB Ha pocT H pas3- 


<OpeHHe CTpeJIKOBaHHA H BHTHE pacTeHHi pyOekuu. Onpir 1954 r. 
fOHH3alHH BbISBalla TaK- 
acKOpOHHOBan KUCOTA; ee ee ee | ee 


JOBPeMCHHO OHA MpHBea 
eSKOMY YCHJICHHIO pocta 
< TlaBHOrTO cTeOA, Tak 
SOKOBbIX, Pactenusa, o6- 
JOTaAHHbIE THAMHHOM UH 


Bapuaur 


cTpesIKO- 
BaHua, 
ILBETOB 
rlaBHOro 
cTe6.1a 


a : Ackop6unoBaa Kkucnora | 1 VIII} 25 VIII] 9] 14 99 104 

KOTHHOBOM KHCJIOTOH, Ma- oe 2ViII} 3] Gil i 84 
HKOTHHOBaA KucyoTa | 9 VIII} 9 1X 072 80 

OTJIMUAIMCb OT KOHTPOJIb- — Mepmanranat Kasusa 31 VIl | 146 VII] 8] 4 5A 4 

X. BopuHas KucwioTa ARV TT 6 Vi Ton) 5 57 81 

TuHomouvesuHa 3 VIII] 80 VILT 5 1 79 88 

B onuire 1955 r. B Ka-_ Kontpos 2ViI 41% | 64 11 7% 82 


‘TBE OJIbITHBIX pacTeHHi 
OBb ObIIH B3ATbI paCTeHHA pyOeKHH, a Take KOPOTKOJHEBHOTO Bua 
a «XapOuHcKaa» (Soja hispida) BeceHHero mocepa. Pactenun pyj6eKun 
HauaJia OMbIra HaXOJMJIHCb Ha KOPOTKOM JHE, COH — Ha JVWIMHHOM. Onmpbl- 
CKHBaHHe pacTeHHii MpoOusBou- 
JOCb IIpH NMOMOLMH py4Horo OMpEi- 
CKHBaTeJIA B YTpeHHHe wacbl — 
pacTeHHA OOMJIbHO CMa4MBaJHcb, 
a NOTOM B TeYeHHe 3—4 yacoB 
IpeqOXpaHAHCb OT COmHedHOrO 
cpeta. Bcero 6blI0 MpoH3BeyeHo 
11 onmpsickuBannh c 20 VII no 
6 VIII. Jlo 1 VIII pactenna pya- 
OeKHH HaxXOjMIMCb Ha J\JIHHHOM 
Aue, satemc 1 VIII no 19 VIII — 
Ha. KOpoTKoM u c 19 VIII no 
15 [1X — cHoBa Ha JMHHHOM He; 
pacteHua con Opin c 20 VII no 
6 VIII na KopotKkom gue,c 6 VIII 
no 19 VIII — Ha gnuHHoM u Cc 
19 VIII mo 15 IX — cuopa Ha Ko- 
pOTKOM Jue. B KaxkJOM BapvaHTe 
OMbITAa B3ATO 110 ABa-TpH pacTeHHA. 
OnpbicKMBaHHe pacTeHHit MpH- 
BeJIO K H3MeHeHHAM B- TeMMax 
pocTa H pa3BHTHA pacTeHHi. 
(ra6. 2 u Ha puc. 1). 
SHauHTesbHOe ycKopeHHe OyTo- 
HH3alluu pyqOeKHH H UBeTeHHA COH 
| _- BBISBaJIO ONPbICKHBaHHe pacTeHHli 
: ac Ls Sy llepMaHraHaToM KaJIMA; MeHbILee, 
Mii Banaune acxopovnosot xucabts Hapocrn HO BIOAHE SaMeTHOe YCKOPEHMe 
BHTHe pacTeHuit pyz6eKkuu: J — KOHTpomb, Pa3SBHTHA THX pacTenuul ObIIO 
_onppickuBanne 0,1%-M pacTBOpOM acKopOH- TOJlyueHO Tak#Ke B_ pe3yJIbTaTe 
HOBO KucmOTEI (otro 12 IX_1955 r.) OMpbICKHBAHUsA aCKOPOHHOBONi KHc- 
moto. B srux Ke JByX BapHaHTax 
CTeHHA UMeAM HaHOompllee UHCIO paCKpbITHIX UBETOB, a B Cyly4¥ae OOpaooTKU 
KOPOHHOBOM KUCOTOM OTMUAIHCb OT APyrHX BbICOKHM POCTOM (puc. 1). 
B cayuae 6opHol KMCOTHI ycKOpeHNA OyTOHM3 aH pydOekuu UM IBeTeHHA 
HW He MOJYYHMOCb, IOBAAMMOMY B CBA3H C TeM, YTO MHOFOKpPaTHCe OMpbICKNBa- 


@ BhISBaNIO YaCTHYUHOe TOBpexeHHve JIMCTbeB, XOTA B 3JTOM BapvaHTe OyTOHOB 
= 
11* 895 


Taomuna zi 


BausaHve BHTaMMHOB HM Apyrux BellecTB Ha pocT H pasBHUTHe pacteHult py6ekHH H ooh 
Onpir 1955 r. 


Py a6exua Coa ,XapOuHcKkaa“ 7 
' wR ' 
a YHCJIO 2 S ¢ 
By eee alee 
& a2 oO a 
ree ral 8 2 s 3 et 8 s te cOCTOMHHe AHCTBEB 
s 2) - io ~ Oo” 
cel] £1 gh ke Vere hee lobe 
aS |O/4S | as x Fics) mi 
Aceanoahon te KUCJIETa 43 VIII] 9] 3 79 44 VIII} 21,0 54 Senenpie 
HakotTuHoBaa Kucsora 15 VII} 3} 68 20 VI} 21,2 49 TemMHO-3eV1eHbIe 
Mepmanranat Kasua Q9VIII]| 9] 4 71 6 VIII} 23,8 48 2KesTo-3eJ1e HbIe 
Bopuasa kucaoTa 20 VIII} 44 4 68 20 VIII] 12,6 69 C HekpoTHuecKHMH nATHaD 
TuomoueBHHa 19 VIN 7 | 9 641 19 VIII 8,7 52 Kpax noppex 2eHBI 
KOHTDpOvIb 1 49 MAM O44 68 149 VIII} 22,7 54 Semenbre ‘i 


ot 
Ha pyAGekHH 6b Horo, a pOCT COH WeJI HHTeHCHBHO. B csryyae onpHCh aaa ; 
HMKOTHHOBOH KUCIOTOH JIMCTbA pyA0ekuy HM COW ObWIH XOPOWO pa3sBHTbI H OT 
NMYaIUCh TEMHO-3eJeHOH OKpackKoH. 

B onpit 1956 r. 6bi1H B3ATHI pacTenuA KpacHoit Mepuauel (Perilla nankineni 
sis), cou «XapOuHcKad», KyKypy3bl «BopoHexckas» (Zea Mays) u nWeHHiK 
«Jlrorectienc 062» (Triticum vulgare), BbicesHHble B HauaJie PeBpaa. One 
BaHve pacTeHHi pacCTBOpaMH BUTaMMHOB H Jpyrux BellecTB ObIIO HayaTO 23 f 
HM MIpOH3BoO,uNCch [Ba pa3a B HeJemI0 JO8V; Bcero Oblno NpoHsBeeHo 21 of 
PbICKHBaHHe; NOIHB NpOH3BOAMICA HakaHyHe JHA OMpbickuBaHHuaA. Jina Kaw 
Oro BapHauta OblIO B3ATO N10 3 Ba3s0Ha C 2 paCTeHHAMH B KaxKJOM. 

PacTeHua HaxOJMJIMCb BCe BPeMA B OpaHKepee B YCMOBMAX CCTeCTBEHHOFG 
qua. HaOntojeHua 3a pOcToM H pa3BHTHeM pacTeHHlt MpOMsBOAMAMCh NO KOHI | 
ombiTa, Kora Obl Cena yet cocrosHHA pactenuit: 24 1V — yuna con, 10V ! 
da nmenuopn, 5 VI — ana Kykypy3bl uv 22 VI — gana nepuauapt. Janupie mG 
cpOKaM 3allBeTaHHA pacTeHHH, BbICOTe H CbIPOMY Becy HaJ3eMHOM MacCbI H pew 
NIpOAYKTHBHBIX OpraHOB MpHBOAATCA B TaOJ. 3M Hapnuce. 2. 


a 


5 


TaodOauma 
BuusaHue BHTAMHHOB HW APyrHX BelleCTB Ha POCT HM pa3BHTHe pa3JIHUHbIX pacTeHHit. © 


Onpir 1956 r 
Tlepuaa Kpacuaa Coa ,Xap6uaHcKaa“ 
3 = = ) RS 6 o 
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rs Sal, Sere 3 | 3c | Sc | sam 
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iS oes eed os a a esd ws 
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= [S) oO 

5 Son | as | Be x | a8 | 83 | ae 
Ackop6unoBad KucoTa 4V 92 4,8 45 
TuamMuu AV ,80 3.5 40 
HukoTaHospasd KucnoTa 8 V 16,2 47 PENS ,09 3,9 42, 
Dlepmauranar Kasua SEV) 10,8 36 27 Il ,70 6,2 56 
Bopuasa Kucsotra 14 V 134 388 29 Ill ,08 layla) 52 
THomoueBuna 4 VI = 16,4 43 oy) ,03 4,1 40 
KourTpoub 24 V oad toed 4h 29 Ill aah) 4,8 49 


Kykypy3a ,BoponexcKkan“ * Tinenuna ,JlioTecueuc 62% 
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A te 3 e Set Pa) = © A Sa cam 
a ow 3) ° ws ans an) og 
ce) 28 |'28 | $8 | Sel 93 | ooo 
Hm ag ae on qa 2 g FA S$ : 2 
Ackop6HHOBaa KucCOTAa Da. 6,6 17,2 38 20Vi 0,50 6,2 
Tnamun AV 44,7 20,9 47 4V_ | 0,80 46 th 
Hukorunopan Kucsota 23 1V 9,4 17,4 37 30 IV 1,05 5/0 96 
(lepmManranaT Kanna 6V 5,4 15,9 36 Vi 0,45 4.5 68 
Bopuaa kucsiota di 9,6 15,2 38 4V 0,89 518 84 
Tuomouesuna AV £750, 35,4 61 | 30I1Vv] 0,84 54 94. 
Koutposip 11V 5,5 17,2 | 45 4V | 0,38 29 83 
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Bce Tp BapHaHTa— ackOpOHHOBad KHCAOTa, THaMHH H HHKOTHHOBaS 
(CMoTa, a TakKKEe NepMaHranaT KaJIMA, 3HAYHTeIBHO YCKOpHJIM HacTynsenve 
eTCHHA pacTeHHH KpaCHOH NepHJWIbI H YBeMUHIM YCIO YBeTOB H MIOM0B 
1 pacTeHHAX; C YBeNHYeHHeM 
IMHbI JHA pacTeHHA BHOBb 
auiH BO3BpalllaTbca K Bere- 
THBHOMy pocty. AcKkop6n- 
BAA H HHKOTHHOBAA KUCJIOTHI 
TlepMabHranaT KaJIvA TakKe 
MHOTO YCKOpPHJIH IBeTeHHe 
icTeHHii cov. Ha yckopenne 
ISBHTHA pacTeHHll KyKypy3bl 
[auHTeIbHO OBJIMAH HH- 
JTHHOBaA KHCNIOTAa H, B MeHb- 
eH Mepe, THaMHH, 6o0pHaa 
icm0Ta H THOMOUeBHHA; M0- 
[e(HAA CYULECTBEHHO ycuunua 
eT pacteHult. Huxorunopas 
ACOTa H THOMOUeEBHHA yCKO- 
1M KOJIOWeHHe pacTeHHit 
JOBOH MWeHHUbI HW ycuNHIH 
< pocr. 

Pe3ysIbTaTbl V3J10XKeHHbIX 
(Cb ONBITOB MO3BOJIAIOT Cye- 


1Tb BbIBOJ] O TOM, UTO HCTIbI- 
HHbI€ BUTAMHHbI MIpH CHCTe- Puc. 2. Bavanue THaMHHa H HHMKOTHHOBOH KUHCJIOTbI 


_ Ha pocT WM pasBuTHe pacTeHHit KpacHoi nepHubl: 1 — 
Meo ie A TCI BHOM BOS KOHTpOwbHoe, 4 — onpbickHBaHHe 0,1%-mM pacTBOpoM 


HCTBUH Ha pacTeHusa cimoco6- THaMHHa, 5— mppickHBaHHe 0,1%-mM pacTBOpoM HH- 
I CTHMYJIMPOBaTb HE TOJIbKO KOTHHOBOH KHcmOTEI (oto 21 VI 1956r.) 
CT, HO H 3allpeTaHHe pac- 
e€HHH B YCIOBHAX AVJIMHbI LHA, IPH KOTOPOM IBeTYT H KOHTPOJIbHbIe pacTeHHa. 
SKOPOHHOBaA KHCIOTa yCKOpseT OYTOHH3AlMIO H WBeTeHHe pyOeKHH, Con 
KpacHOH NepHJsIbl H YCHJIMBaeT Mpolecchl pocta pytOekuu. THaMuH ycKopseT 
eTeEHHe KPaCHOl TlepHJIbl H KYKYyPYy3bl, a HHKOTHHOBaA KHCOTa — COH, 
JACHOM MePHJVIbl, KYKYPY3bl HM MUIeCHHIUbI WH CTHMYyJIMpyer poOcT MIWeHHIbI. 

BuausHve BuTamuHoB C, B, uw PP ua poct uw UBeTeHHe pacTeHuit Hecrie- 
IPHUHO, UX yUaCTHE B OKHCJINTeIbHO-BOCCTAHOBHTeJIDHbIX MpoleccaxX WH CXO]- 
BO HX actpdekKTa C JIeHCTEMeM TakHX BelllecTB, KaK HepMaHraHaT Kalua, OopHan 
icOTa H THOMOYeBHHA, JaloT OCHOBAHHe MpenONaraTh, YTO pH OOoralileHuu 
icCTeHHH JTHMH BATAMMHAMH MeHAECTCA, B YACTHOCTH, HalMpHA2Ke€HHOCTb OKMCJIH- 
JIbHO-BOCCTAHOBHTeJIDHBIX IpOWeccoB, HrpalollHX BeCbMa BaXKHYIO POJIb B 
pocte HM pa3BHTHH pacTeHui. 

Wucrutyt pusvooruu pacreuuit IlocrynHuio 

um. K. A. Tumupsa3esa 6 IX 1956 


Axajemuu HayK CCCP 
IMTHPOBAHHAA JIATEPATYPA 


1Y. K. Maruc, Us3s..AH Jlars. CCP, Ne7 (84) (1954). 2M. JI. Saxappbaun, 
WM. Top6auesa,H. A. 3rauucxkaa, Tp. Uucr. 6or. u 3001. AH Y36. CCP, B. 3 
50). 3A. A. Semaanuyxu4u, Onszuon. pacr., 3, B. 4, 313 (1956). 1B, Wak IM oe 
_pxeuxo, J. Il. Cuerupes, Biss. no kymptypam Baaxn. cyOTponukos, Ne 14—15, 
(1946). ®M. HW. Marsees,K.E.Os4uap os, JAH, 65, Ne3, 373 (1949). ° IO. B. 
akuTuH, K. E. Opuapos, JAH, 61, Ne 5, 933 (1948). 7 A. © Onepos, E. UM. 
pea 1 eH KO, JAH, 58, Ne 4, 677-(1947). &M. X. Uataaxau, T. B. He xpa 
pa, JLAH, 96, Ne 2, 403 (1954). ® B. X. Longe p, Buoxumua 4 pusnonoruA BHTAMHHOR, 

1950. 1. Bonner, G.A.xtm an, . Proc. Nat. Acad. .Sci., 27,453, (1937). 
m Bonner, D. Bonner, Proc. Nat. Acad. Sci., 24, 71 (19388). “I. Bonner, 
Greene, Bot. Gaz., 100, 226 (1938). 131. Bonner, Plant Physiol., 138, 865 (1938). 
S. Hausen, The réle of vitamin C in the growth of higher plants, Helsinki, 1936. 
FP.kKo6gl, A. HaagenSmit, Zs.f. physiol. Chem., 243, 209 (1936). 16 A. Mi ri- 
anoff, Pharmaceut. Acta Helv., 19, 18 (1944). 17 A. I. Virtanen, Nature, 137, 
3471, 779 (1936). 48 F.W. Went,I. Bonner, G.S. Warner, Science, 87, 170 (1938). 
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Jloxnaner Akxanemun nwayrx CCCP 
1956. Tom 111, Ne 4 


300/IOT'H 


B. HW. AHMHMJIOBA 


O CHCTEMATHYUECKOM MOJIOKKEHHH BAYHTOBCKON PATIYLIKM 
(ITpedcmasaeno axademuxom E. H. TMaeaoeckum 26 VII 1956) 


Vs ozep Bayntoscxoro paiiona Bypat-Monrompcexol ACCP Opou u Mannie 
Kanpiiioun, naxoqamuxca B Jomuue p. LlynuKan (6accelin p. Buruma — mp4 
toka Jleupl), ®. 5. Myxomeguspoppm (*) 6blia onucaHa OcoOan opma curoy 
BbIX, Ha3BaHHad MM OayHTOBcKOolt pamymKol — Coregonus sardinella bauntif 
Muchomedijarov 1948, 

JI. C. Bepr (2) u Il, A. Apsarnu (°) yKasprparor cleqyroulve OCHOBHBbIe MpH3-} 
HakH HW OMoorMmueckve OCOGeEHHOCTH 3TOH opm! (no Myxomegusaposy). JLiunak 
(no Cmutry) uate 165—175 MM, HO NOoNMayatworca CaMKH JJIMHOH Yo 350 MM Hf 
BecoM Jo 440 r; 2*Ka6epHbIX THYHHOK 32—38, uate 36—37; J./. 85—100, vane} 
94-95. Tlonopo3pesocTb HacTynaeT B BO3pacte 2 +. BayHToBckanA pxAnyuikak 
mpesctapsseT coOoh OsepHylo *KHTyI0 dopmy. XapakTepHaa ee OCOCCHHOCTb —! 
HepecT B paHHe-BeceHHee Bpems. B cBa3H C9THM, Kak yKasbiBaeT II. A. pax 
rHH (°), OayHTOBCKad PANYWKa NpefcTaBneT OoOMbWOH HHTeEpec B KayecTBe OOb-| 
€KTa AKKJIMMaTH3allHH: BOSMOXKHO 3aceJIeHHe €10 BOOXPaHHJVLL, B KOTOPbIX OCeH=| 
He - HepecTyIOUHe CHOBble He MOLYTM PHAXKUTHCA H3-3a Clajla BObI B 3HMHee BPeMA, | 
a Take HCNOIb3OBaHHe STOH POPMbI B NOJIHOCHCTEMHOM TIPyOBOM XO3AHCTBE. 

B 1952—1955 r. MHoto no nopyyennio BcecorosHoro Hay4HO-HccseOBa-| 
TeJIbCKOO MHCTHTYTa O3epHOrTO H pedHOrO pHIOHOrO xOsAlicTBa NpOvsSBOAMICH | 


o3epax C LWeuIb¥O NocJeAyIoulero BbIPaMMBaHHA ee B Mpyax SKCMEPHMeHTAJIbHON | 
6a3bl HHCTUTYTa «Pomma» H BbIACHEHHA MpHrOAHOCTH [JIA ee AKKJIMMATH3 ALU | 
B HOBbIX BOMOeMax. B pesyabTaTe HaOmoJeHHi H OOpa6oTKH cOOpaHHbIxX Ma-| 
TePHaJIOB BbIACHHaCb HEOOXOAMMOCTb YTOUHEHUA CHCTEMATHYECKOLO MOMOMKeCHHA 
OayHTOBCKOH psanywku. Ilo HalwHM JaHHbIM, OHa JOUKHA ObITh OTHECeHa He K 
rpynne psnyuwek, T. e. He K nNoApoxy Leucichthys Dybowsky, kak cuuTad 
®. B. Myxomeguapos, a kK rpynne coOcTBeHHO curcB—xk Nospoyy Coregonus. 

Bce nmpocMoTpeHuble B OOJIBUIOM KomMYecTBe OcOOu, onMCcaHHOl M. B. My- 
XOMe€JMAPOBbIM MOPMbI, HMEIOT NOJYHWKHUH pOT: Ocb Tena (IpaMas JIMHMA 
MexKAy MepeqHAM KpaeM POTOBOH IleM, MPH 3akpbITOM pTe, HM cepesMHOH 
XBOCTOBOrO IlaBHUKa) NPOXOAMT HWE T1a3a, JIMWb Y HEKOTOPHIX OcOGeli OHA 
cllerka KacaeTCA HH2KHEFO efO Kpaa. BepxneyeniocTHad KOCTb (maxillare) Ko- 
pOTKad, 3aHHM KOHeL ee He JOCTHTaeT BePTHKaJH OT Mepequero Kpas rasa. 
OTH BHCLUHHE MPH3HakU ABJIAIOTCA OCHOBHBIMH JIA CHTOB No~posa Coregonus, 
PANYWKH Ke HM Apyrve PopMbI, OTHOCAMMecA K NoApoxy Leucichthys (ryryH, 
OMYJIb, NleIA{b) HMeIOT BEPXHHH WIM KOHEUHbIM POT (Ocb Tea y HUX BCera Mepe- 
cekaeT rla3Hoe AOIOKO), a BePXHeYeNOCTHAA KOCTb OObINHO 3aXOJHT 3a Bep 
THKaJIb Hepequero kpaa raa3a (', 4), 

MoxXxHO OTMeTHTb H pA APYHX UPH3HakoB, NOATBepxXAaloulMx NpHHaex- 
HOCTb ucceqoBpanHon @. B. Myxomeyuspoppim wu MHOIO cpopMbl K No_pory Co- 
regonus. IIpearmasnnunas KOcTOUKay Hee y3kaa (Y2Ke BEpXHEUYeIOCTHOI KOCTH), 
a wupuHa! nofsriasHoli KOCTH MeHee MOJIOBMHBI JWIMHbI BepXHevenOCTHOH (9THM 
noupon Coregonus ormnyaetca oT noxpoga Prosopium). Umeeres xopouio BbIpa- 
KEHHAA, THIMYHAA JIA CHYOB, PblIbHad MOWatKa. XapakTepHO cxojcTBO 
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peu. 56) (°) H y MepecuapcKol — B mpeyenax 42—82 (cpequ. 63) (8). Ecrp 
3KOe pasu4He C CHOMPCKOli pANYWKOM B KOMHYeCTBE MO3BOHKOB: y «OayHTOB- 
Ol PANYUIKH> HaCdMTbIBAeTCA OT 55 JO 59, B cpeqHem 57,5 nosBoHKOB, y cHOup- 
Ol 2Ke PsNYWKH us p. JenbI (1°) 60—64, B cpequem 61,9 mosBonKa (mair¢ 28, Le 
BOCTOBbIX NO3BOHKOB Y HCCJe€OBAHHOM HaMu (POpMbI B cpefHem 20,4, y meH- 
OW PxIyIWKH B cpeqHemM 27,2 (maif¢ 58,4). 
Kak 4 y cCHroB, YellyA caMIlOB GayHTOBCKOl pxATyWIKH mNoKpbIBaeTca 
NepHo Hepecta SMHTeMaJbHbIMM OyropKamu. Mkpa 3HayHTebHO Kpymuee, 
# 


F = F 
f } 


' 


et fetadt er 


Puc. 1. Tonosa 6ayHtosckoro cura. [una (no Cutty) 325 mm, Bec 485 r, 
Bospact 7+, 2 I1V—V, Os. Opon, 4 IV 1955 r. 


M y CHOMpcKOH MH eBporelickol psxIlyuieK: HameTp 3peublx (Mepeq Hepec- 
M) HKPHHOK kKosleOmeTcA B mpegemax 1,8—2,5 MM, y pAMyWIKH Ke H3 

Jlenpt oT 1,2 yo 1,3 mM (°), y panyutku Onexckoro osepa oT 1,2 qo 2,1 mM (2°) 
y llepecmaBcKou panywKu oT 1,37 yo 1,43 mm (}). 

Takum o6pa3om, coBepileHHO O¥eBHAHO, TO onucaHHan @D. M. Myxome- 
APOBbIM (POpMa, Ha3BaHHad HM OayHTOBCKOH PAIYyWKOH, MpecTaBssaer 
Oo He pxNyuwky, a cBoeoOpa3sHoro, HeM3BeCTHOrO NOKa WIA J\PyrHx Bo- 
eMOB CHra, CXOMHOrO Cc pANYyWIKOH Mo pasmMepam. 

B Tex »e ogepax pacipocTpaHeH cur mbuKbaAH Coregonus lavaretus pid- 
qian (Gmelin). Oquako Haua cbopma, OTMMYaACb OT Hero pAAOM Kak MOposio- 
yeCKHX, Tak H OvoMOrHYeCKHX OCOOeHHOCTeH, BOOOWe He MOKeT ObITb OTHE- 
Ha K Tpylne seqOBHTOMOpcKUX cHroB — MbKbAHOB. Ja Hee XapaKTepHa 
XKHAA YeIIOCTb, MpeBocxofalad MO cBoeH AJIMHe HaHMMeHDIIIy1I0 BbICOTY Teva 
46m. 1), 4TO cBOlcTBeHHO curam rpynnpt C. lavaretus lavaretus L. (3). 
B Gacceline p. Jlenbl, c KOTOpoH HMeroT cBa3b (Yepes p. Burum) osepa BayuTos- 
oro paliona, a TakxKe H BocTouHee GOaccelina Jlenbl, CHM 9TOM rpynmbl OTCyT- 
pyioT. He yka3pipaiorcd OHH Tak>Ke Jit Envced, HO HMeIOTCH B Balikase, 
a KOTOpOrO. No_po6Ho onucan (7) OaiikampcKu cur Coregonus lavaretus 
icalensis Dybowsky u3 Masoro mopa. 

B ra6a. 1 mpuBoguTca cpaBHeHve OCHOBHBIX MIpH3HakoB OayHTOBCKorO 
6alikambcKkoro curos. Ilo GayHTOBCKOMY CHry HCMOMb3yIOTCA MOH JaHHbIe Ha 
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Ta6Onmuna 4 
OcnopHbie npusHaku OayHTOBCKOrO HM OalikaJIbCKOrO CHTOB 
Coregonus !avaretus baica- 
Coregonus lavaretus baunti lensis 03. Balika | 
03. Opow 45—72 9x3. 95—108 9x3. m | 
IpusHaku diff.) 
KOuIeOaHHuA | M | “m Kome6aHun | M | m 
Jinana Tena no CmuTtTy, MM 145—205 166 0,21 345—745 532 0,73 
Yemytt Bl. L. 91—101 93,8 0,36 90-114 104 0,44 13,2 
TbIuHHOK Ha I 2xadepHOl Ayre 30—Al 36,3 0,29 25—33 29 0,14 22,6 
BetBucTbx myuel B_D 8—i1 9,9 0,12 9—12 10 0,06 0,7 
Bersuctblx syueli B A 9—12 14 0,05 9—12 11 0,06 0,0 
B % wuuHbI Tena (nO CmutTTy): 
Jlauna roJioBpl 20,4—23,3 | 24,7 0,12 | 13,5—19,5 17,6 | 0,09 27,3. |) 
Han6onbiacd BbICOTa Teja 15,1—20,9 18,4 0,19 17,5—28,5 22,6 0,18 16,0 
Haumeuburast BpicoTa Tela 6,1—7,8 6,6 0,08 4,5—7, 6,2 0,05 4,2 
AHTeOpcaJIbHOe paccTOAHHe 40,5—46,4 | 43,0 0,02 | 38,5—50,5 Boia lO Lo 14,4. |) 
Pacctonuue V— A 24, 3— 26,9) 25,5 0,27 | 20;5—29-5 DOs El Wyk 0,6 
JlnuHa xBoctTosoro cTe6sA 44,6—15,5 13,6 0,13 10,6—17,5 13,73 1e- OF#0 152 
Buicota D 15,1—19,5 | 17,2 0,13 8,5—13,5 JAP ZF 0509 38,0. 
Buicota A 9,5—-44,5 | 11,8 0,13 5,5—10,5 Tea O Oi 2054 
Unuyna P 12,5—16,2 15,0 0,13 9,5—16,5 13,8 0,09 ip) 

B % JuHbI TONOBEI: 
Jlauna pplia 20,2—27,2 | 24,0 0,28 | 21,5—82,5 26,8 | 0,418 8,4 
Jlauua rasa 22,5—32,3 | 28,6 0,26 | 15,5—26,5 18,4 0,19 32,5 
Jlauna cpesHet sacTH ronoBbl 65,4—77,6 | 73,0 0,45 | 65,5—79,5 73,071= 0549 0,0 
luuHa BepxHeyesocTHOH KOCTH 18,5—28,0 | 22,2 0,25 | 22,5—82,6 26,9 | 1,43 4,0 
TnuHa wwxKHel yvenrocTu 39,0—51,2 | 46,7 0,38 | 35,5—47,5 40,5 | 0,20 14,4 
Buicota phlubHOH Nowa aku 5,1—11,8 75) 0,23 5,9—12;5 8,6 0,09 4,4 
LupuuHa pblibHol NnowanaKu 8,1—15,1 1157 0,24 8,5—14,5 41,4 | 0,12 1.4 
Haumenbuiad BbICOTa Tela B % JWIMHBI : 

HOKHel YeIOCTH 55,0—74,1 65,5 0,73 | 60,5—105,5 85,6 | 0,77 19,0 
OCHOBaHHH HccseqoBaHHa ocobelt u3 03.OpoH 21V 1953 r. (u3 ofHOro ysoBa))) 
m0 O6alKabcKoMy cury — faHHpie ®. B. Kpornyc (’). i 


Kpome pa3Mepos, Mex,y OayHTOBCKHM MH OalikaJIbCKHM CHraMH HMeIOTCs 


rjia3a HM Ooslee AJIMHHYIO HYKHIOIO YeIIOCTb, 4YeM OalikanbcKul cur. M3 6uon0>} 
rHyecKHX OcOOeHHOCTeH OayHTOBCKOrO CHa OCHOBHOM ABMAeTCA ero Hepecty 
B BeCeHHee BpeMA — C CepeQHHbI aNlpeA AO NepBblx wHce Mad — 10 Myxoy 
Mequsapopy (°) HIM B KOHWe MapTa — Hayasle anpema—no na6srogenuam 1953—4 
1955 rr. Batikanbckuli cur (B Mamom Mope) HepecTuTca B JeKaOpe — sHBape,} 
VispectHo, uTo B 03. Bayt, OTHOcsIemyca Take K cucTeme p. Buruma,} 
MMeIOTCA TpefcTaBuTeH OalikaJIbcKOM (bayHbl, B YaCTHOCTH 3 pbid — Lindl 
nocottus kozovi, Cottus kessleri bauntovi u C. kneri. Sto cBugerenbersyer} 
O [peBHeH cBs3H 03. BayuT c Oaccelinom Balixauia (*). BosmoxHo, 4To HW OayHToB-4 
CKHH CHI ABIAeTCA POPMOH, NPOHSBORHOM OT OalikaslbcKOro cura. a | 
Vimex, OfHaKO, B BUY 3HayHTebHbIe MOpdbosorMyecKHe MH OHOMOrHMUeCKHes 
pasIMYHA MexKy STHMH ABYMA POpMaMH, Mbl CUHTAeM BOSMOXKHbIM paccmMaTpH-4 
BaTb OayHTOBCKOrO cHra Kak OcoOpili no_BHy — Coregonus lavaretus baunti}! 
(Muchomedijarov), cBolicTBeHHbli OayHTOBCKHM O3epam cucTembI p. BuTua. 
Bcecoi3Hblit Hay4HO-HCCeOBAaTebCKMH HHCTHTYT Tlocrynuso | 
osepHoro HW peyHoro pblOHOro xXO3sAHicTBAa 17 VII 1956 
UMTHPOBAHHAS JIMTEPATYPA 


1 JI. C. Bepr, Ppi6pi mpecuprx sox CCCP u conpenenpupix crpan, 1, 1948. 2 JI, C. 
Bepr, Ppi6pi npecubix Bon CCCP u conpenenpupix crpan, 3, 1949. °T. T. Bo pucos,} 
Tp. Hucr. ppi6. xos., 1 (1924), 40. TF. Bopucos,C. Fr. KppxanospcKwunht Tm 
Mock. TeXHHY. HHCT. PbIOH. MPOMBILI. H xo3., 7 (6HON. cCOopH.) (1955). 51. A. pa ruH 
Hsp. Bcecorosu. H.-H. HHCT. O3€PH. H peyH. pbIOH. xo3., 32 (1953). * B.- Ko Rew oas Tp.. 
H.-H. HHCT. MOJIAPH. SeMJI@2., 2KHBOTHOB. H MIpoM. x03., cepua TIpompica. xo3., 15 (1941). | 
7®. B. Kporuyece, Tp. Balixanpex. mumuon. cr., 5 (1933). ®°@®. B. Myxomeana@} 
p oB, Jlokn. Ha 1- HayyH. ceccuu Ayre. 6asb1 AH CCCP (1948). Tl. JI. Mu p Ox H H-. 
K OB, Hsp. Bcecoiosn. H.-H. HHCT. O3€PpH. H peuH. pbIOH. xo3., 35 (1955). 2°-B.B. Tloxpos 
= Hit, ea aa Cea es CCP, 1953. 4H. ©. IM pasyun, Curu ponoemos ! 

apeso-®uHcKoli , Man. PO 54 a2 len aaa Genie 
HayyH. pblOxo3. ctT., 2, (1933), SREB ABI SS Op Sant ae 
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ll. B. MATEKHH 


MCTEMATHYECKOE MOJIOKEHHE SUCCINEA CHINENSIS PF. 1857 
t (GASTROPODA, PULMONATA, STYLOMMATOPHORA) 


(ITpedcmasaeno akademukom B. H. Cykauesoim 24 VIII 1956) 


1 


| B 1955 r. B Soonormyueckuli My3eii MocKosckoro ynuBepcutera H, IT. Coc- 


JOBCKHM Obl J00e3HO NepeqaH OHH 9K3eMIIAp Succinea chinensis Pf.(4), 
aMAeHHbI HM B OKpecTHocTax Tlekuna. IIpousseqeHHoe Hamu uccueqoBaHHe 
HYTPeHHePO CTPOeHHA 3TOFO Ba (MOOBOl CHCTeMBI, YeJIOCTH H paylysbl) O6na- 
SYAKUIO PA CTOMb rIyOOKHX OCOOeHHOCTeli B CTPOeCHHH MOJIOBOH CHCTeMbI, YTO 


B HacTosliee BpeMA OCOO€HHOCTH BHYTPeHHero CTPOeHHA BHAOB cemelicTBa 
ly2KaT OCHOBHbIM KPHTepHeM IIpH MepecMoTpe cTapoli CHCTeMBI, OCHOBaH- 
OM JIMIUb Ha MpH3HakaX pakoBHHbl. B3TOM 
THOWCHHH Beflyliee 3HaveHHe HMeeT CTpoe- 
€ mouioporo alilfapata. Ono jaeT BO3MOxK- 
OCTh NOTyYaTh YeTKYyIO [uMdpdpepeHvaJIbHYIO 
apakTepHcTHKy BUJOB HM HaXO{MTbB CTAapbIx 
<OHXHOJIOTHYECKHX» poOaX — HOBbI€ PpoOJ[bl. 
(PHMepOM CKa3aHHOMY MOryT CJIYKHTb pa- 
oTbI Kpuka (7), adaTOMMYeECKH OOOCHOBaBILIerO 
a3JIMUMA MeXK Jy MHOTHMH eBpolleCKHMH BHJa- 
iM poOyla Succinea, upesBbuaiHO TpyAHO pas- 
MUHMBIMH 10 pakoBiHe, H Manjanb-Bapya 
‘), 10 aHAaTOMHYeCKHM IIpH3HakaM BbIeJHB- P 
: % uc. 1. Paxopuna 
lerO H3 CTaporo pojla Succinea HOBBIH Neosuccinea hihensis (Pf.) 
on — Quickella. 
| Hackoubko HaM W3BeCTHO, BHAI, OONTaIOlMe B Kutae, Jo cero Bpemenu 
HaTOMHYeCKH He HCCJIeAOBaHBI. 

IIpupoqum KpaTKoe onlcaHue uccJleqOBaHHOrO 3K3emIIApa (puc. 1): paKo- 
Ha AMeBUHaA, CBeTMO-2%KeNTad, TOHKO-MopmuHUCTad. IlocneqHun O6opor 
WJIbHO B3AYT, 3ABHTOK KOPOTKHH, WHpOKO-KOHMYeCKHH. YcTbe WHpOKO-siile- 
vyHoe, 3anuMaer 73% BbICOTHI BCeli PaKOBHHbI, BHYTPH AHTapHoe. Bpicota 
aKOBHHbI — 9,5 MM, WHpHHa pakoBuHbl — 6,0 MM, BbICoTa ycTbA — 7,0 mM, 
‘ouYeCcTBO OOopoToB — 3. 

Ilonospas cuctema S. chinensis (puc. 2 A) XapaxTepu3yeTca cule yIouluM. 
‘epMadposuTHad *Kese3a (G.h) cOCTOHT U3 MHOPOUMCJICHHBIX MYYKOB Y)VIHHeH- 
IX (POIHKYJ; B KaxKJOM H3 NYYKOB POMMMKYJIbI BeepooOpasHo pacxofaTca. 
3 IesIOM TrepMatbpoquTHaA 2%ee3a KOHYCOBHANOH dopmpl. Tepmadpo,uruprit 
potok (D.A) Kxopotkuli, y OcHOBaHvA OeNKOBOH 2%Kesesbl OOpasyeT CeMeHHOM 
yspipek (V.s) c AByMa AuBepTukyamMH. Bemkopas xKevlesa (G. a) MasleHbKas, 
OKKOBH Had. HeOompuian, oKpyrsoit cbopMbl mpoctata (Pr) JexUT Ha MaTKe 
(J,) rorTyac 3a OeMKOBOH 2%KeNe30H, IPUKPbIBaA MeCTO OTJeNeHHA CEMATIPOBOMa. 
emanposoy (V.d), mpoxoqa kK MeHHcy, OOpasyeT peskoe KOJIeHO, CBA3aHHOe 
TIeHHCOM BOJIOKHaMH MyckKysla petpakrTopa Nenuca (A. p). Ilenuc orkpbipaetca 
a [He XOPOMIO BbIParKeHHOM NoOBolt AMKH (At). BuyrpenHuee cTpoeHne Nenuca 
OKa3biBaeT OTCYTCTBHE YeXwa MeHuCa (BNaraMlla NeHuca M0 [pyruM aBTopaM) 
gnudasyca, ec He CUHTaTb 3a SMa yc YNOMAHYTOe BbIIMe AHCTaIbHOe 
ONeHO CeMANPOBOa, MopdomorMyeckH He OTMMYaIOlleecH OT OCTAabHOM ero 
actu. Marka (U,) Ha mpoTs2Kenul AByX MepBbIX TpeTeli CBOeH JJIMHbI TOHKO- 


2 tr. 411, Nod a4 


CTeHHad, a HWXKHAA ee TpeTb (U,) CHJIbHO pacilMpeHa HW WMeeT OUeHb TOJCT 
COBHYTPH CHIbHO cKsaquaTble CTeHKH. BanukoBuHad CKa¥aTOcTh BHYTp 
vefl MOBepxHOCTH 9TOTO OTJea MaTKH (puc. 2, 5) MectaMH Mpocmex*kuBaer 
M cHapyxKu. OT BepXHero KOHIla Barvubl (V) OTXOAHT MpOTOK CemManpHe) 
HUKa, 3aKaHUMBaloNIMiica OKpyrsbIM pesepByapoM (AR. s). JmuHa mpoToKa 
pesepByapa CeMAIpPHeMHNKa paBHa JWIMHe HWKHerO OTJea MaTKH. B HwKHK 
yaCTb KOpOTKOMi BarvHbl, T. e. HH2Ke MeCTa BMaeHWA NPOTOKa ceMATPHeEMHU 
BualaeT HHI HM TONCTHIM mpufaToK (A. v), cueMol Ha 3aHeM KOHL. Ho 
peunbiit paspes Yepes npHfarToK (puc. 2, B) MOKa3bIBaeT, UTO BHYTPH OH HM 

y3KHH KaHaJl, a CTEHKH IpufaTKa CHJIb 
MYCKYJIM3HpOBaHbl. OTOT WpHAaTOK Ba 
Hbl BeCbMa CHJIbHO HalMOMHHaeT Mell 
HOOOBHOK cTpesmbl Zonitidae. JJo cero By 
MeHH TOJOOHbIX OOpas0BaHHl Cpequ BUY 
cem. Succineidae oTMeyeHO He ObIJIO. 

B CBASH C TEM, YTO CaMa CTpesia B ONC 
Bae€MOM IIpHlaTKe HaMH He OOHapy2KeH 
Mbl OKa BO3JlepxKUBaeMCAH OT Kak 


Puc. 3 Prices 


Puc. 2. Tlonopaa: cucrema Neosuccinea chinensis (Pf.). A — o6mee crpoenue, 5 — nuxkuayy 

yacTb MaTkH (U2) c BHYTpeHHeli cTopounl, B — nomepeunplli paspes uepes mpuzaToK BarHHl 
A. v.), I —repmappogurnaa xene3a (G. h) 

Puc, 3. Uemoctb (A) H 3yOnl pazyp (6) Neosuccinea chinensis (Pf). 


ro-1u“60 [pyroro ero ;Ha¥MeHOBaHMA, KpoMe MpuBeyenHoro Blue. Barnnal 
Kak HM MeHWC, OTKPbIBaeTCH Ha He NOMOBOM AMKH. Oa OTBepcTHsA TecHY 
COMM2KEHBI. ) 

Uemtocrb H pafysa S. chinensis 6e3 cneuudnyeckux oco6ennocreli (puc. 3)) 

Hasuuve mpuatKa Baruubi y S. chinensis, pacumpenve quctambHoro O14 
Wella MaTKM,' HMelolleli CHIbHO CKaquaTble CTeHKU, CTABHT 3TOT BU Ha OCO6O 
MeCTO Cpej{M BC€X OCTAJIbHBIX BUOB CeMelictga (+). He npeznpunumMas B Hacros 
mle cTaTbe Oovlee WIMpOKOM PeBM3SHH CHCTeMBI ceMelicTBa Succineidae, MbI Bb 
JeAeM Halll BU B HOBbIM pox Neosuccinea gen. n. cbopMynupysa creqyrounii er 
AMarHos: Succineidae c HapyxXHOl pakoBuHol, uMerouteli HECKOJIbKO OOOPOTOB 
Ilonopan cucTema C NaibleBUAHbIM IIpufarKoM, BilajaiwouluM B JUCTAaJIbHYK 
TaCTb BarMubl; AUCTabuast WaCTb MATKH CHJIbHO pacinpena, ¢ TONCTHIMH cKal 
YaTbIMH CTeHKamu. Tum pola Succinea chinensis Pf., 1857. 


Mockoscekuit rocymapcrBeHubii yHuBepcuter Tlocrynuuio 
um. M. B. JIomonocosza . 16 VIII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1L. Pfeiffer, Pros. Zool. Soc. Lond., 110 (1857). 2H. E. Quick, Pros. Malac 
Soc., Lond., 20, Ne 6, 295 (1933). *®G. Mandahi— Barth, Danmarks fauna i 
(1949). 41. Thiele, Handb. d. systematischen Weichtierkunde, 1931.. 
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IKCHEPHMEHTAJ BHAA = MOP®OJIOFHA 


A. P. CTPHTAHOBA x 


IPPEKTHBHOCTb BO3JEHCTBHA TPABMbI IPH BOCCTAHOBJIEHHH 
ATPO®HPOBAHHDIX MbILIT Y KPbIC 


(ITpedcmaeaexo akademuxom H. H. Anuukoseim 18 V 1956) 


Hisyyenne 3aKOHOMepHOCTeli BOCCTAHOBJIEHHA HHHeEpBallWH OpraHoB Ui TKa- 
Hel ABIAeTCH OHO W3 AKTYaJIbHbIX 3a[a4, BOZHHKaIOIMUX pH paspa6oTKe 
MeTOJOB BOSJeHCTBHA Ha BOCCTAHOBHTeIbHbIe mpouecchl. Mccueqopanua 
A. H. Crygurcxoro u ero corpyqnukos (!—4) no paspaOorke MeTojla BOCCTaHOB- 
JI@HHA MBI WyTeM MepecayqKH M3MeJIbYCHHOM MBILICUHOH TKAaHH JO CHxX op 
IPpOBOAMIUCh Ip NepecayKaX HOPMaJIbHOM MBbIUUbI. Oguako uid mpakTuKH 
WMeeT OobIOe 3HAYeEHHE MpPHMeHeHHe BOSJeliCTBUA Ha BOCCTAHOBJIeEHHe OOb- 
HOM MBIUUbI, T. €. MBILINBI, HAXOLAMeHCA B COCTOAHHH pe3skOro HapylleHua HOp- 
‘MaJIbHOH Tpoduku HW cTpyKtypHl. B cBa3u c 3THM BCTa BoMpoc 06 adekTus- 
‘-HOCTH mpeqomenHoro A. H. CryyqutcKuM MetTojja BO3JelCTBHA Ha BOCCTaHOB- 
jleHve (YHKUMOHaIbHOM AKTHBHOCTH TapasIH30BaHHbIX MBIIUL. 

Panee HaMH ObWIO NOKa3aHO, YTO TpaBMHpOBaHHe jeHepBUPOBaHHO! 
‘MBIIUIbI B HavasibHbIit mepuoy (yepes 10 AHeli) nNocse TeHepBalun MpHBOAUT 
K 3aMeJJIeHHIO Tpollecca aTpod*HH MbBIIUUbI HW YCKOPpeHHIO BOCCTAHOBJeHHA 
HEPBHO-MbIIMeUHOH CBA3H Mp MOApacTaHHH HEPBHbIX BOJIOKOH K Mpuue. Io- 
cyleytHee OCOGeHHO OTYETIMBO COHapyKUBaeTCA IPH TpaBMHpoBaHHu eHepBu- 
pOBaHHOM MbIIIMbI B NepHO, KOra NOABMAIOTCA yxKe NlepBble IPH3HaKH PeHH- 
HepBalwu Mpluubt (>, °). 

B HacTostieli paOote BbIACHAJICH BONpoc 06 addpeKTHBHOCTH BOSseHcTBUA 
‘TPaBMbI Ha BOCCTAHOBJIeHHe HEPBHO-MBIIMeYHOM CBA3H B MO3QHHM Nepuoy aTpo- 
(PHU MbBIIIbI IpH YCJOBUAX 3aJepRKKU PeHHHepBalluu ee OT NOBpexXenHoro 
HepBa. 

KaMHMYeCKHe H SKCIEPHMeHTaJIbHble HAOTIOMeCHUA MOKAa3bIBaIOT, YTO B Cuy- 
qaax, KOrgla 10 TeM HJIM HHbIM NpWuwnHaM peHHHepBallua JeHepBUpOBaHHOH 
MBIIUUbI OT MOBpexKAeHHOrO HepBa SaTpPyHeHa, MBIA MoOsBepraetca rayoo- 
KOM aTpomuu MOUTH WO NOHO YTpaTbl MbIIMeYHOH TKaHH WM 3aMellleHuA ee CcOe- 
QUHHTeIbHOM TKaHBIO (7, °). 

I]pu sTHX yCNOBHAX HEBPOTH3aMA MBILIMbI MOMKET OCYINECTBIATLCH HEpB- 
HIM allapaTOM OKpy2KalollMX MBI H COCYAOB, HO Taka HEBPOTH3alHA YacTO 
HOCHT HEHOpMaJIbubIii XapakTep. OOuNHe HEPBHbIX BOJIOKOH He BCerya OGecTie- 
quBaeT BOCCTAHOBJeHHe HOPMasIbHOH CPYHKUMH MbIIMIMbI MU Wake He Wpesoxpa- 
HAeT ee oT atpodpun (9, 2°). 

Bmecte c TeM JHTepaTypHble JaHHble CBUJETeIbCTBYIOT 0 TOM, YTO IPH 3a- 
Jepxkke peHHHepBallnu JeHepBUPOBaHHOM MbIIULbI M MO{pacTanuu K Hel HepB- 
HbIX BOJIOKOH yxKe Ha MO3QHel cTaquu aTpoduu, spPeKTHBHOCTh PeHHHEepBa- 
uu orpanwuupaetca. Ilpu sToM HepBHble BOJIOKHa paciipocTpanslorca 
B MBIIINe, HO OHM He BCTYMAIOT B MOMHOLMeHHbIL PYHKIUMOHAIbHbIM KOHTAKT C 
Heri (11, 12), 

IipHuumast BO BHUMaHve 9TH JlaHHble, HAMM M ObIIM TpoBe/eHbl OIbITEI 110 
W3yYeHMIO BOSelCTBUA TpaBMbl Ha BOCCTAHOBVeHHEe (by HKUMOHab HOH CBA3H 
MexKly NOBpexKJeHHbIM HepBOM MH JeHePBUPOBaHHON MBILINeH B MOSAHHM Nepnoy 


ee aTpodun. 
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C sToli WembIO Y B3POCJIbIX KpbIC JEHePBUPOBAMCb OMHOBPeCMeCHHO o6e UKpo 
HOMKHbI€ MBILUIbI MyTeM MepepeskH OosbUeOeploBoro HepBa U pa3oOuleHHaA er 
OTpe3sKOB Ha GOoubWOe paccTOAHHe C MpHKpellweHveM WeHTpaJbHOrO KOHMa 
K MbIUIIaM MpOKCHMaJIbHOM OOnacTH Oeqpa. IIpu Takux ycNOBHAX peHHHepBa- 
IMA JleHe pBUPOBaHHO!t MbILUMbI OT WEHTPaJIbHOTO OTPe3ka HepBa He oOHap yxKu-| 
BaeTCa B TeYeHHe JWIMTebHOrO BpeMeHH HaOmOeHusA. 

CnycTa onmpefeieHHoe BpeMH MOAOMbITHbIE 2HBOTHbIE MOABEPIvIMCb MO-) 
BIOPHOH OMepaduv: WeHTPasbHbIli KOHELL MpaBoro H MeBOrO MOBpexXNCHHOTO 
HepBa OTJ[eAJICA OT MecTa NPUKpeleHUA MH BOSBPalllaJicA B ETO HOPMaJIbHOe 

MOJIOKeHHe, T. eC. MOMBOMMICH 

Pes K J\¢HepBUpOBaHHOH MbIIILe.| 

: OyHOBpeMeHHO € Cc 9THM OHA 
W3 MBILLUL (BO BCeX ONbITaX—Tpa- 
Baa) HOABepraslacb TpaBMe, JIe- 
Ban Ke MbIllllla OCTaBaJlacb B 
KaueCTBe KOHTPOJIA O6e3 BOS- 
WeHCTBUA. 

B  60JIbIIHHCTBeE = OIIBITOB 
TpaBMHpoBaHve TpaBOl MbIIU- 
bl MPOH3BOAHIOCb NO CHOCo- 
6y A. H. Cryqurcxoro c H3-) 
BJICUCHHeEM MBbBIILIIbI, PasMeJIb- 
yYeHHeM ee H TepecayKOM U3-| 
Me@JIbYeHHOH TKaHH B OO/AaCTb 
yAateHHoli Mmbluuubl. Uactb 
f fi si a ONbITOB WpoBejeHa C MpOcTbIM 


p r Tp ABMMPOBaHHeM MBILULLbI WyTeM 
uc. 1. SdiekTHBHOCTb BOseHCTBHA TpaBMb! BI cepHH j 
(A) u Il cepuu (5) onbitos. SauirpHxoBaHuple cTo/6n- HaneceHHA HOAKHHUAMH HE 
KH — TIpOUeHT CJIyuaeB BOCCTAHOBJICHHA HepBHO-MbI- CKOJIBKUX ru1yOokux Haj[pesoB. 
WeyHOH CBASH~ Toce OOpaTHoro MosBeyeHHA HepBa. B Icepuu ompitTos (20 KPBIC) 
Gsersbie CTOJIOMKH — IIpOWeHT OTPHWaTeIbHbIX CJIy- NOBTOpHas ONepallua Obiia Hpo- 
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yaes: J — jleBax KOHTpOubHaA Mba; J] — rpaBaa BS 60 a 
TPaBMHPOBaHHad MBIA y Tex Ke KUBOTHBIX. Touxn — M3BeAeHa Yepes Fe HEH 
BeC MBILUMbI B MpOweHTax K BeCy %KMBOTHOrO: a— Hocwse JeHepBallLMW MbBILIM, KOr- 


b —npefembl KoneOaHvii BeCa HKPOHOKHBIX MBI qa HX BeC YMeHbllaJica Upu- 
KDB: By HOP ME ONH3UTeIbHO B 3 pasa lo cpaB- 
HeEHHIO C HOpMOH. 

Bo II cepuu onpirop (20 Kppic) noBTopHad onepauna mpon3sBoyunacb 
yepes 135— 160 jue nocne jeHepBalM MBI, Kora HX Bec yMeHb-} 
wach MOUTH B SO pas MO CpaBHeHHIO C HOpMOii. 

B o6eux cepunx y 12 Kpbic mpaBas MbIMa TpaBMUpOBaach MyTeM H3MeJIb- 
YeHHA C NoceAyiomlel mepecaqkol. Y octaibHbix 8 Kpblc — nyTeM HaHeceHuA 
TpaBMbl, KaK YKa3aHO BBIILe. 

Kpome Toro, Napasembuo c I] cepHei Opi mpoBeqenh OpHeHTHpOBOUHBIII | 
ONbIT Ha 5 Kpbicax c yaleHHeM aTpodupoBanHolt MBI Yepes 5 Mec. mocue 
AeHepBalluw HM MepecaKOH Ha ee MeCTO H3Me/IbYeHHOM TKaHH HOpMaJIbHOl 
HKPOHOXKHOM MbBILUINbI pyro KpbIcHI. 

B pasuble cpokH NOcse NMOBTOpHOH ONepallMH Ha MOMOMbITHBIX XKUBOTHBIX 
MpOWSBOMMaCh OLeHKa PU3HOMOrMYeCKOrO COCTOAHUA MBI. Kputepvem cuy- 
KH PHS HONOPHYECKHM KOHTPOJIb Ha MpoBejleHuHveM BOSOyKJeHHA C NOBpexkeu- 
HOrO HepBa Ha e€HepBUPOBaHHyto MBILWLY, BbISBAHHOO HCKYCCTBEHHBIM pa3fpa- 
*KEHHEM HEPBa HHAYKUMOHHBIMM yapaMH BbIlle OOaCTH CpacTaHusAl eFO C MBILll- 
uel. JA UCKIIOUeHHA BOSMOMKHOCTH pecbeKTOPHOTO OTBeTa MBIIIIIL Ha pas- 
Apaxenve HepBa, NOcJeMHAM OTJenAICA OT WeHTpa. Takum o6pasom, coKpaTH- 
TCJIDHBIN OTBET MBILNINbI CJIYKHJI MPAMBIM [OKa3aTeIbCTBOM (pyHKIMOHaJIbHOl 
CBASH Me2K]Iy MBIIIMeH HM HepBoM. Iloqo6HbIM xe 06pa3s0m NpOBOAMNACb UPOBepKa — 
BOSMOKHOFO PYHKUMOHAIbHOrO KOHTaKTa JeHePpBUPOBaHHO! MbILUIbI cC COced- 
HMMM HepBamu. Jlanee, onpesleratacb BOSOyAMMOCTb MBILIMbI B OTBET Ha npsAmMoe 
pasAparkenve IPH HeMOCpeACTBEHHOM MIPHJIOXRKeHHU JJIEKTPONOB K MbILUMe, TO | 
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| BOCCTAHOBJIEHHA HePBHO-MbILedHOL 
} tlipouecca. 


| pa6otTku. Bec MBIMUBI BbIpaxkascs B IIpo- 


-—  Uacrb nojombiruplx *KUBOTHBIX NOrHouia 


p CIY2KHJIO KPHTePHeEM HaJIMYHA MbIMeUHOH TKAHH, KaK COKpaTHTeMbHOrO cy6cr- 


» pata, B aTpodupoBanHol mpnuye. Hakone, ucnbiteiBafiach PeaKTHBHOCTh 


MBI, Ha BO3JeHcTBHe aleTHIXOJIMHa TYT€M animvIWKauulH ero Ha MBIIY WIM 
BHYTPHMbIWeCYHbIX HHbeKILNH B OTpeJeJIEHHbIX JO38ax. Bee aru AauHHble ITO38Bo- 
JIAJIM, B H3BECTHOH Mepe, CYJHTb O (pH3HOJIOTHYeCKOM COCTOAHHHH MBIT HCTayuu 
CBH3H —B cCuJlyyae HacryWienun 3TOTO 


OueHka usnosormueckux cBolicrs uccefyembix MBIT MpOBOAMIAacb 
 B YCOBHAX OCTPOrO OMbITa Ha WeJIOM XMBOTHOM 6e3 HapyieHHA KpOoBoOpaile- 
Husa. B kavecTBe HapKO3a IPHMeHAVJICA JIOMMHad, KOTOPbIil BBOAUJICA MOAKOXKHO. 


Ho okonvannu onpira %MBOTHBIe yOuBa- 


JIMCb SPHPOM, MBI B3BeLIMBaHCh 
@UKCHPOBaNNCb JIA rHcTOMOrMYeCKO 0G6- 


WeHTax K BeCy XHBOTHOLO. 


AO 3aBeplieHuaA onbita. Jlo Konua Habsw- 
env coxpanuioch B I cepuu 15 xppic, 
Bo I] — 14 4 B OpmHeHTHpOBOUHOM ompBITe 
3 Kpbicbl. Pe3ybTaTbl, MoOyyeHHbIe B 
I cepHu onbiToB, NoKa3sasIM, YTO B KOHT- 
pose (culeBa) OOpaTHoe NoABeeHHe HepBa K 
aTpOPHpoBaHHOH MBIINMe OKa3salOCb MaJiO 
aPPeKTHBHBIM H TIPHBesO K BOCCTaHOB,JIe- 
HHIO PYHKUMOHAJbHOLM CBASH Me@2KY MBIILLI- 
We HW HEpBOM TOJIbKO y AByX u3 15 xKpHic. 
Ha mpapol cropone y TeX Ke KHBOTHHIX, 
rye OMHOBpeMeHHO C TOJBeyeHHeM HepBa 
TPaBMMPOBaJacb MbBIIUMa, MpH3HaKH BOC- 
CTaHOBJIGHHA HEPBHO-MbINIeYHOH CBA3H 


OblIH OOHapyxKeub! y Bcex 15 xppic. IIpu 
9TOM IIpaBad MbIIIIIa B OOJbIIMHCTBe OMDbI- 
TOB 10 Becy Obluia Combe NeBou. B cpeyz- 
HeM Bec IipaBOl MbMLIIbI CocTaBar 0,25%, 
a nepoH 0,17% (puc. 1). 


Puc. 2. Pesyapratbi I cepHu ofbiros npu 
HaHeCeHHH TpaBMbl, (a) H NepecafKH u3- 
M@JIbYUCHHOH TKAHH (6). Crou6uKamH O60- 
3HaveHbI cpewqHHe janHbie; / — nopor 
BOSOYKACHHA MBI Mp pasqparxkenHu Cc 
HepBa B cM. P, K. Kpectukamu o6o03Haye- 


HbI MOPOrH pa3paxkeHHA MbIIUUbI B OT- 
ACJIbHbIX OMbITax: 2—Bec NpaBOH MbILUUbI, 
3—BeC JICBOH MBILIMbI y TEX 2Ke 2KUBOTHBIX 


IIpuH conoctaBleHuu sddekTHBHOCTH 
BOSJe€HCTBHA MPpHMeHeHHBIX HaMH pa3JIHy- 
HbIX CHOCOOOB TpaBMHpOBaHHA TpaBolt 
MBILMbI OObIIHX pPasJIMUH Mex,y HUMH 
He OOHapyxenHo. Ha pune. 2 npnBesenbl OTebHO pe3yJIbTaTbl OMbITOB C 
TPaABMHPOBaHHeM MbIIIIbl WH C OOpaOOTKOM MbIIUMbl TWyTeM TepecaqKku 
U3MeJIbUeHHOM TKAHH. M3 ux conocTaBJIeHHA BHAHO, YTO NMOKasaTeJH BO3sOy- 
AMMOCTH T1paBOli MBILUIbI IPH pasipaxkeHHH HepBa, a TaKKEe HW eC BEC B NepBOM 
culydae HECKOJIDKO BbIIe, JEM BO BTOPOM. Bo3MoxKHO, ITO JIA NOMHOM peasusa- 
HM BOSfelicTBUA MyTeM MepecayKH H3MebYeHHOM TKaHH TpeOyeTca OoupIee 
BpeMA, 4eM Ip TpaBMHpOBaHHH MbIILIL. 

Takum o6pa3om, MouwyueHHble B I cepHH aHHbIe ACHO CBHJeTeJIbCTBYIOT 
O MOJIO%KUTEIbHOM BIMAHHH TPaBMbl Ha BOCCTaHOBJeHHe (yHKUMOHAI_HON 
CBA3H MexKy MOBpexKJeHHbIM HEPBOM M JeHepBHPOBaHHO!l MbIUNeH Ha AaHHou 
cTaquH aTpodun. ? 

VMuple pesysibTaTbI Obi NOyYeHbI Bo I] cep ONbITOB pH TOM 2xe BO3JeH- 
CTBHU, HO ciycTa Oomee JWIMTebHOe BpeMA ocIe HacTyNWeHHA aTpodpuy 
MBIUUbI (MpHOIMsuTebHO 5 Mec. Mocwie JeHepBawun). B stor nepvod B MbIILLE 
mpeoOmajlaeT COe(MHHTeIbHad TKaHb; COXpaHHBINHecH B HeH 9JICMeHTHI 
MBICUHOM TKaHH TIpefcTaBJAIOTCA B BHC PbIXJIO PaCHOJIOHKeHHbIX, Pe3KO 
MCTOHUCHHBIX MbILJCUHbIX BOJIOKOH, HIM TOJbKO (parMeHTOB UX, OKPy2KeHHbIx 
CJIOeEM COeAHHUTeIbHOH TKaHH. 

Y sBceX MOMOMbITHIX 2%HBOTHDIX I] cepHH ONbITOB JeBaH, KOHTPOJIbHaA, 
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MBbILLa, COBCeM: He pearHpOBalla MOTOPHBIM asipPPeKTOM Ha pasApaxeHue €e 
HepBa. IIpu I1paMoM.pa3paxkeHuM ciaObl COKpaTHTeJIbHbIM atbhekt Obl 06-) 
HapyKeH JIMLWb y ABYX KpbIC, OOCeAOBAHHHIX B OoMee paHHU MepHoy mocae 
oOpaTHoro NoyBeyqeHHA HepBa. ; 

Co cTopoubl npaBolt (TpaBMHpOBaHHOM) MBILUIbI COKPaTHTeJIbHbIM ade kt 
IPH pas paxkeHHH HepBOB HaOMOJaJcs BUeCTH cyyanx u3 14. B ocrasIbHbIx — 
papas MbIlllIla He pearMpoBasla BOsOyKAeHHeM Ha pa3par%keHWe HepBa. 

Vis wecru NOJOKUTeIbHBIX CyYaeB ACHO BbIPaxKeHHble IPH3HakH yHK- 
IWMOHAJIbHOM AKTHBHOCTH MBILLIMbI Ob OOHApy2XeHbl TOJbKO B TpeX Cy4aAX, , 
B KOTOPBIX I[paBad MBIA H 10 Becy Obla MOUTH BABOe OOMbLUIe eBOM, KOHTPOJb- 
HO, Mpmuub!. B Tpex OcTa/IbHbIX CJLYYaHX IPH pasqpaxkeHuu HepBa Hadumlofa- 
JMCb JIMUb cla6ble NOKabHbIe COKpaleHuA MblbI. IIpH sToM B AByX cuy- 
YaAX OHM MOABSAJIMCb JIMIWb B OTBET Ha pa3qpaxkeHve KOKHOM BeTBH CefaJIMI- 
Horo Hepspa. IJo secy 9TH MBIIIIbI He OTMMUAIHCb OT CBoero KOHTpoMA. Ta- 
KUM OOpasoM, OTYCTIMBO BbIPaXKeHHble IIPpH3HakKM (YHKUMOHAIbHOM AKTUBHOCTH 
mpaBolt MbIuubI BO I] cepHH OMbITOB MOXHO OblIO KOHCTaTHPOBaTb TOJBbKO B | 
B Tpex u3 14 onpitos (puc. |, 5). 

OpveHTHpOBOUHbIY OMbIT epecaqkKH U3MeJIbueHHOM TKaHH HOpMaJIbHOM 
MBILLMbI Ha MeCTO yaJleHHOH aTpOPUPOBAaHHOU MbILUIMbI He JaJI MOOK UTebHOLO 
addexta. IIpu srom oOpa3s0BaHuve pereHepatTa MbIIUbI HaOmOalOCb TOJbKO 
Y OHO KpbICbI, BCKPbITOM Yepe3 HeesI0 NocsIe NOBTOPHOM onepalun. Y ocTasb- 
HbIX J[ByX KPbIC, BCKPbITbIX B Goulee MO3HHe CPOKH, B OOMACTH MbBILUIMbI OOHAa- 
PYXRKUBAICA JMUIb HEOOMbIUOM MIOTHbI TAK, KOTOPHIM He pearHpOBaJ! BO3OYyXK- 
Je@HHeM Kak IPH IpaAMOM pa3paxkeHHn, Tak HC HepBos. Borpoc o romonepe- 
Ca[KaX H3MeJIBYeHHOU TKaHH Ip BOCCTAHOBJICHHH AaTPOMUMPOBaHHbIX MBI HYXK- 
WaeTcA B cielWalbHOM HCcJIeqOBaHHH. 

CyMMUpysA HalllH JaHHble, MOXKHO OTMETHTb, YTO IPH 3afepxKkKe pevHHep- 
Balu J@HepBHPOBaHHOM MbIILMbI, MOCNe HAA NOABepraeTcA rayOokoU aTpo- 
(uu, AOXOAAMe MOUTH WO NOMHOM yrpaTbl MbuledHOH TKaHH. I]pu sTHXx ycuo- 
BHAX e€e€ CMOCOGHOCTh K *YHKIWWOHAIbHOMY KOHTaKTy C pereHepHpyroluluMu 
HeEPBHbIMH BOJIOKHaMM OCTeNeHHO CHM KaeTcA. TpaBMupoBaHve aTpodupy- 
FOWCHCA MbILIIbI AKTHBUpyeT 9Ty cmOcoOHOcTb. Ho nomoxKUTeIbHOe BJIMAHHE 
TPaBMbI Ha BOCCTaHOBJIeHHe He€PBHO-MbIIMeYHOM CBA3H ACHO OOHapyxKUBaeTCA 
JIHUib JO olpeyeseHHoro nepuoga. Ha no3qHHxX cTaquaAxX aTpodun, Korgqa B | 
MbIIUMe IpeoOmawaeT y2Ke COCAMHUTeIbHad TKaHb, BOSBpallieHHe HepBa HW pH 
YCIOBHAX TpaBMMPOBaHHA MbILIMbI B OOJIbINMHCTBe CyyaeB HE MpHBOAUT kK 
BOCCTAHOBJICHHIO HEPBHO-MbIIMeTHON CBA3H. 


Uncruryt mopdosorun »xuBorHprx um. A. H. Cepepyosa Tlocrynuno 
Akayemun HayK CCCP 16 II 1956 
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IBOJHIOMHOHHAAM MOP@OJIOrH 1 
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E. H. HAHWJIOBA 


4 EKOTOPDbIE OCOBEHHOCTH SBOJIFOWMH NACTH HW MbILILL KHCTH 
HEJIOBEKA B CPABHHTEJIBHO-AHATOMHYECKOM OCBELIEHHH 


(ITpedcmaeaeno axademuxom A. B. IMaanaduneim 9 VIT 1956) 


~ Ueapto nacToameli pa6orsl aBIAeTCA BbIACHeHHe HEKOTOPBIX CnellMpuyecKHX 

TOPOH CTPOeHHA H PYHKUMH NACTH H MBI YeOBeYeCKO KHCTH, ONpeyemuB- 
UHXCH MpHcmocoOseHneM YesoBeKka K TpyAy. pu uccaeqoBanun Opwio O6pa- 
leHO BHHMaHHe Ha TpH MOpdouorMyecKHX HHJeKCa: COOTHOCHTeIbHOe pas- 
sHTHE 3JIEMeEHTOB CKeJIeTa, CyCTaBHOH pewbed), OTHOCHTeIbHa BbIpa%KeHHOCTb 
i (UKCaLMsA MBILUM,—KOTOpble B CBOeH COBOKYMHOCTH JaloT HavOoublee OCHO- 
3aHHe CYAUTb O PYHKUHH TOTO WH MHOTO 3BeHAa (°). 

Y OObUIMHCTBA MJICKOMMTAIOMUX, OOsaarollHX CMOCOOHOCTHIO CXBaTHI- 
3aTb HW yJlepXKMBaTb KHCTbIO PasJIMYHble WpeMeTs, nictb H II—V 3anacTHo- 
IACTHBIC CYCTABbI OTMMVAIOTCA PAAOM OOWMX AHATOMO-C—PYHKUHOHAIbHBIX IPH3- 
{AKOB: a) OTHOCHTeJIbHO CHJIbHBIM (110 cpaBHeHuto c I] macTHol KocTbIO) pa3- 
3HTHeEM H, CJleQOBaTeIbHO, OONbUIel PYHKIMOHAIbHOH 3arpyxKeHHocThw IV 
‘WHOrja TakxKe V) nacTHo KocTu (puc. 1, A), yro HaXOQUTCHA B CBA3H C Mosy- 
IPOHMPOBaHHbIM TOJIOHKeHHEM TpeviewbaA, 6) HaNHYHeM BbIpaxXeHHOTO pa- 
qUaIbHOrO HaKJIOHa H BbIIYKJIbIM peJIbe*—OM CYCTaBHbIX MOWaqOK OCHOBaHHH 
{I—V nsacrublx KocTeii, Yro O6ecneunBaer OOJIbINYIO HIM MEHbILYIO NOABHXKHOCTb 
ITHX KOCTel BO PPOHTAMbHO! VM CarHTTaIbHOM MMOCKOCTAX ,H B) CpaBHHTeJIbHO 
JObUIOM BbIPAKeHHOCTHIO (UCKIIOUad KeHrypy) MBI yJIbHapHoro oOTJeua 
KHCTH: OOKOBOrO pa3srHOaTeJA MalbueB, JIOKTeBOTO pasruOaTeA 3aNACTbA U 
ocoOeHHO JOKTeBOrO CrvGaTeJIA 3anAcThaA (y KeHTypy — sJlyyeBoro cruOaTens), 
cHyla KOTOpOrO y OOJIbUINHCTBa MHOPONaJbIX MJIEKOMMTAIOWUX COBMECTHO C CH- 
mol cruOaTesel MabueB HU JJIMHHOTO JaOHHOTO MYyCKyJla UCHOb3syeTca He 
TOIbKO IPH JIOKOMOMHM, HO H Ip XBaTaTeJIbHbIX JBYDKeHHAX. BoKopoli pas- 
rHOaTeJIb MasIbueB, MOCHIMAIONUH y MJIEKOMMTAaIOWMX JaHHOW rpyMMbl CyXoOxKu- 
IMA K TPeM (perKe K JBYM) YJIbHapHO paCHOJO%KeHHbIM MablaM, B Co“eTaHHH 
¢ JIOKTeBDIM pasrHOaTeJIeM 3allACTbA UMeeT OONbUIOe 3HateHHe B pasBeeHHH 
MACTHBIX KOCTeli*, UTO BaxKHO IPH TepeBWxKeHHH M0 3bIOKOMY TpyHTy, Hz 
ITAIKUBAHHA OT yupyroi cpefbl (MaBaHve) HW JIA OXBATbIBAHUA KHCTIO OT- 
HOCHTEJIbHO KPYIIHbIX IIpe/{MeTOB. 

B orawuue OT OObUIMHCTBA MJICKOMUTAIONLAX, Y PpANa HU3IWNX Y3KOHOCKIX 
\6e3bAH OMpelleiseTcA HeKoTOpad yAuHenHocTD I]** u yronmenHocts IIT ms- 
-THBIX KocTeli (puc. 1, 5), coveTaemble C OTHOCHTeJIbHO OOUIbINeH pasBATOCTbIO 
TYUEBLIX pasrHvOaTeJeH 3alACTbA. 

CpaBHUTeIbHO WMpOKad H 9/lacTHUHad KUCTb OOJIbIIMHCTBA HMSIIMX “Y3KO- 
{OCHIX OGE3bAH C XOPOLIO pasBUTHIMH MBIUMaMu (crHOaTeAMH M pasrHOaTesAMy) 
fora CPOPMHPOBAThCA B pesybTaTe Ooslee pasHooOpasHoro MCHOMb3OBAHNA 
‘OHEUHOCTeli IPH WasaHHH M XBaTaHUM (MapTbIIKa, Makaka), a TakK%Ke BcWJe]- 
‘TBHe Wla3aHua 10 CKawlaM (iaBHaH), pH KOTOpOM BCe MaJIbUbI B paBHO! cTe- 
1eHH IIpHHuMaloT yuacTHe B MOATATMBaHHU Tedd. 


* YcraHOBJICHO SKCIEPHMeHTAIbHO NepepeskOH COOTBETCTBYIOWHX MBILII. 
** To sTOMy MpH3Haky M Mo OTHOCHTeNbHON AMHHe I NACTHOH KOCTH MACTbe Y3KOHOCHIX o6e- 
BAH MIPHOMKaeTCA K MACTbIO YeJIOBeKA. 
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[lacth HW 3anstcTHO-IIACTHBIe CyCTaBbl YeOBeKOOOpasHbIX OOesbAH, MPHeN 
COOJICHHBIX K CBOeOOpasHoli (opMe JasaHHsA (TOABeWMBAHHe, PacKayHBanhe 
NOATAPUBAHHE OTHOGHTEJIbHO TAKEMOPO H BEPTHKAIbHO PaciONORKeHHOLO Ted 
HapsAAy C OOIeH3BeCTHBIMH NpHSHakaMH(YAWIHHEHHOCTb JII—V nscrupix Koen 
Ww cjla6oe pasBuTHe | nacrHoii KocrH) (*, °), mpHoOpetaioT pay cBoeoOpa3Hb 
oco6eHHocteli (pue. 1, B), KoTople 3aK0UaiOTCA: a) B OTHOCHTeIBHOM CHI 
nun JI—III nsacrupix kocteii, 6) B pa3sBHTHH B 3allsCTHO-MACTHBIX CYCTAB 
cBoeoOpasHoro CycTaBHOrO pewbedba, OTHYHOTO OT TAaKOBOFO ApyTHX MuJeK 
TIMTawoulHxX, H B) B 3aMeHe payHaNbHOrO HakMOHA CYCTABHBIX MJIOWlaqOK OCH 
Bannii II]—IV macruprx Kocteli yubHapHbIM HX HaKJIOHOM, YTO cMOCcoOCTBY 


Ele I Be 
SS = , \ | ite 
Nar yee 
\ \ | 
G 6 G 6 
6 ie 1 ones Wie 
A & 8 i 


Puc. 1. CoorHocutesbHble pa3MePbl MACTHBIX KOCTe€H H HAKJIOH Cy- 

CTABHBIX IWIOUWLaqOK 3aMACTHO-NACTHBIX CyCT@BOB B KHCTH YeJIOBeKa H 

HEKOTOPBIX MJIEKOMHTAIOULHX (CxeMa): A — I1aCTb OOJbUIHHCTBAa NATH- 

aIbIX MleKONHTamHx, b— nacTb MaKakH, B—ACTb WHMNAaHse. 

[ —mscrb uenopexa; JJ —V ocwosanusa I] — V nacrueix xocteil, 

a — ayueBble pasrH6aTeH 3allacTba, O — JIOKTeBOH crH6aTeb 3a- 
IICThA, 6 — QOOABOYHAA KOCTb 


H3BeCTHOMY 3akpenweHuio JI—IV msactubix KocTeH H ycTpaHaeT BOSMO2KHOCTh 
UX pasBeeHHuaA. 

MycxkyJlaTypa rpyHoli KOHeYHOCTH YeNOBeKOOOpasHbIX OOe3bAH (WIMMMaH3e) 
OTMHYAeTCA OT TAKOBOH OOMbINHHCTBa NATHNAbIX MJIEKOMHTAWMNX OTHOCH- 
TeJIbHO CHJIbHBIM Ppa3BHTHEM MBL JYYeBOrO OTAe1a KHCTH H OCOOeHHO JyYeBbIX 
pasruOateJiell 3anACTbA, KOTOPbIM 3aMeETHO YCTYNAaIOT B PasBHTHH MBILLIIbI yJIb- 
HapHOro OTJea KHCTH, IPH S3TOM OOKOBOH pasrHOaTewb NabuleB, KaK IpaBHo, 
TepxeT CyxXoxKuJHe, Wyllee K 3 (HepeqKO TakxKe K 4) Maubly. 

CBoeoOpasHoe yCTpolicTBO NACTH, 3alACTHO-IACTHBIX CYCTaBOB H MBIIIII, Ges10- 
BEKOOOPasHbIX OOC3bAH MOXKET OITh OOBACHEHO, C OAHOIi CTOPOHbI, NlepeHece- 
HHe€M Harpy3KH NpH BHCe Ha OTJeJbI KHCTH, paCNOMOKeHHbIe OTMKE K cpesHeii 
IJIOCKOCTH Tesla, ac ApyroH — NOBbILIeHHeM 3HaYeHHA pasrHOaTeJel 3anAcThaA, 
CHJla KOTOPbIX B Ja@HHOM CJlydae HalpaBuleHa Ha yKpellJleHHe 3alACTHBIX cyc- 
TaBOB H lipeqOXpaHeHve CyCTaBHOM CYMKH OT NepepactsaxeHHA. OTHOCUTe BHO 
CHJIbHOe€ pasBHTHe OTMCYEHHBIX MBILLUI CO CBOeli CTOPOHI OGecneyHBaeT GOEMIOE 
pasHooOpasHe ABMKeHHIi, BbINOJHACMBIX TpyHOH KOHeUHOCTHIO, H Hapsyy 
C HEKOTOPBIM 3akpellJIGHHeM MACTHBIX KOCTeli ONPeAeAeET BOSMORHOCTH HCHO: 
3OBaHHA KHCTH JIA pa CHJIOBbIX paOouHX PyHKUNH (H3BeCTHO, UTO YeOBe: 
KOOOpasHble OOe3bAHBI CHOCOOHbI NOAHHMATb TsA2KeCTH). 

y YeNOBEKAa, B OTIHYHE OT BCeX OOC3bAH, ONPeAeMMeTCH SHAYHTEMbHOe YCH: 
jeHue | NACTHOH KOCTH, a TaK%Ke, NO CpaBHEHHIO C Y3KOHOCKIMA O6e3baHaMy, 
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elle OOMbINee OTHOCHTEIbHOE yBeIM4eHHe pasmepos II nacruoti KocTu (puc. 1,/°). 
Haooopor, IV u V nacrubie KocTH, No CpaBHeHMio Cc pyruMM MACTHEIMH KO- 
CTAMH, Y '“eOBeKa 3aM€THO OTCTAaIOT B Pa3BUTHH, YTO OTYeTIMBO oMpe- 
fesaeTca HW B OHTOreHese. 

OrmeteHHasd Nepecrpoiika macru uenoBeKa coyueraetTca c 6ObIUOli BbIpa- 
2KCHHOCTHIO JIYYEBbIX pasrHuOarTeJell 3allACTbA H 3aMeTHBIM OcwaGeHHeM 6OKO- 
BOrO pasrHOaTeJA NalbileB (COOcTBeHHOTO pasrvOatens 5 Nambia) H OCcObeHHO: 
AOKTeBOrO CrHOaTeA sanAcTbsA. OHOBPeMeHHO pe3kO yMeHbaeTCH B pa3Me- 
pax qoOapounad (ropoxopuyuad) KOCTb, culyKalllat MecToM (buKcalnn 
9TOH MBIILIIIBI. 

SHauMTeJIbHOe yCHIeHHe y YeNOBeKa PaUabHO paCHOWO%KeHHbIX MACTHBIX 
KOCTeH MOXKET ObITh OObSACHEHO MCHOJb30BaHHeM KHCTH B TPYOBBIX MeJAX. 
B jaHHoM c1ydae WMeeTCA B BHAY, C OHO CTOpOHbI, MepeneceHMe Harpy3ku 
(B CMbICIe HanpsxKeHHA IPH OOXBAaTHIBAHHM TpeAMeTa) Ha pauabHble sya 
KHCTH TPH MOJIb3OBaHHH OPYAHAMH TpPyfa WeWNbCKOH H alliebCKOM KyAbTYp: 
(*), a c Apyroit — Oonmbuiee tyHKUHOHAIbHOe UcnOWb30BaHHe JIYYEBbIX pa3s- 
ruOatTesieli 3anxAcTbA, YTO MOTO ObITh CBA3aHO C IIPHMeHeEHHeM j[peBHelilux 
PYUHBIX PyOWs, HMeBLIHMX 3HaUHTeJbHBII Bec, a TakxKe C pa3BHTHeM GOosee 
CJIOMKHBIX PpaOOuHX JBYWOKeHHH KUCTH. 

SallACTHO-ACTHbIe CYCTaBbl YeOBEKA OTMYAIOTCA PAJOM cheunpuyeckux 
OCOOeHHOCTeli, KOTOPble Pe3KO OTJHYAIOT YeIOBEYeCKY!IO KHCTb OT KHCTH OoOub- 
IUHHCTBA MJICKONMTAIOIMX. OTH OCOOeCHHOCTH 3aKIOUAaIOTCA: a) B MpHoOpeTe- 
HHH Ooslee OTYETIIMBO BbIPaKeHHOPO yJIbHaPHOFO HaKJOHA CYCTABHbIX MIOULAaqoK 
ocHopannit II] wu] V macruprx Kocteit, 10 CpaBHeHHIO C TAKOBbIM Y YeOBeKOO6- 
PasHBIX O6e3bAH, 0) B NOABJICHHH Pe3KOMi yOWeHHOCTH HU MHOrotbaceTOUHOCTH 
cycTaBHoro pesbeda Bo IJ, III u orgactn B IV 3anscTHo-msacTHbIxX CycTaBaXx, 
B) B aCe€pHaJIbHOM pacioJiOKeHHH (aceTOK B 9THX Ke cycTaBax H 1) B pa3- 
BUTHH WHJIOBHAHOTO' OTpocTKa OcHOBaHHaA III nacrHolt KocTH. Dror orpocrToK, 
ABIAIOUMUCA HavOoJlee XapaKTePHbIM IIPH3HAKOM MIACTH YeOBeKa, HeceT jlO- 
NOJIHHTeJIbHbIe CyCTaBHble MNOWAAKH Jaa I] nacrHol, ronopyuaToli H HepeAKo: 
JIA MaslOH MHOPOyroJIbHOM KOCTeH H MMeeT 3HaYeHHe B YKPelJIEHHH COOTBeETCT- 
BYIOMIMX cycTaBoB. B oTinMuve OT HMerollerocad B COmacTH OcHOBaHHA III na- 
CTHOH KOCTH YesOBeKOOOpa3HbIX OOe3bAH CBOeOOpa3sHOU COpMbI cyCcTaBHOTO: 
OTPOCTKA, INHOBUAHbIM OTPOCTOK YesOBeKa BCera HMeCT HECKOJIBKO CY2KEHHY!0: 
BepWHHY, BbICTYMalOlly!O C THIbHOM CTOPOHbI NPOKCHMAaJIbHO HU CJLyKalllyto: 
MeCTOM IIPHKpelJIeCHHA CBASOK. 

OrmeveHHbIe OCOGeHHOCTH 3aNACTHO-IACTHBIX CYCTAaBOB, OlpeesMemble 
OTYacTH (YMJIOWIeHHOCTb, MHorodbaceTOYHOCTh HM acepHaJIbHOCTb CYCTaBHOrO: 
pesbecba), MOMMMO YesOBeYeCKOli KUCTH, TakxKe B KHCTH HeKOTOPBIX Y3KO cre- 
[MasIM3MpOBaHHbIX (KOMNBITHBIC, POIULHe) MICKOMMTAIOMUX, OO€CNeUMBAIOT 3Ha- 
YHTebHOe 3aKpelleHHe MACTHBIX KOCTeli (y uenoBexka I], III). Dro oOcrosTemb- 
CTBO y YesoBeKa OOYCMOBHBAeT OOJIbIUyIO COMPOTHBJAeMOCTh JaOHH MpH 
CHJIOBOM 3aXBaTbIBAaHHH WM yep2KaHvu MablaMv mpeMeToB HU ciocoOcTByer 
6oee NOMHOMY HCHOMb30BaHHIO CHJIbI MHOTOCYCTAaBHbIX MBI (cruOaTesei 
llayibles) Ha cru6anve Mexk*adaHroBblX CYyCTAaBOB, H, CJIeOBaTeJIbHO, MOBbI- 
wlaeT pOJIb MasibleB B padovelt PYHKUMH KHCTH. 

CpaBHHTeJIbHO-aHaTOMHYecKoe MH OHTOreHeETHYeCKOe HccJleqOBaHHe CBHJe- 
TeJIBCTBYeT O TOM, UTO aHaTOMO-CPYHKUMOHAIbHble YePTbI MACTH YeNOBeKa He 
MOrIM ABHTbCA B pe3yJIbTaTe MpocToro MepexXHBaHUA MPH3HAKOB, CBOHCTBeH~ 
HbIX 9THM OTJeaM XBaTATeJIbHOM KUCTH YeTBePOHOrHX MJekonMTaroulUX. C Apy- 
rol CTOPOHbI, STH YepTb! B MOHOM Mepe He ObWIM yHacuefoOBaHbl OT HanOouee 
6H3KO CTOAILHX K YeOBeEKY OGe3bAH (YeMOBeKOOOPAa3sHbIX), KOTOPble 10 pay 
oco6eHHOCTeH pe3KO YKJIOHAMHCb B CTOPOHY. 

Ileppuunoe nospseHve y YemoBeKa (M0 CpaBHeHHIO C NpHMaTaMu) HeKOTO- 
pbIX IpH3HAKOB, KaK OTHOCHTeMbHad YTOMIMEHHOCT (10 cpaBHeHmto c II] na- 
cTHoii Kocrp10) I] (HenocrosHHbIii mpusHak) HI NACTHBIX KOCTeH, peskoe yI0- 
WleHve H acepHasbHOcTb cycTaBHoro pewbeda IT—IV 3anacTHbix  cycTaBoB 
H OCO6eHHO pasBHTHe CBOeCOpasHOli cbopMbI 1WuOBUAHOrO OTpocrKa IT] naAcTHOH 
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KOCTH YKa3blBaeT Ha TO, YTO Hapsyly C COXpaHeHHeM M B M3BeCTHOM Mepe pac- 
LUMpeHHeM MpesesOB NOMpy HKUMOHAIbHOCTH (#) KHCTb YeMOBeKa HeCeT YepThl 
cBoeoOpasHon chellual3alu, CBASAHHOM C MCIOJIbsOBaHHeM PYKH B KauveCcTBe 


Opyaua Tpyda. 
Tlocrynua0 


VucrutytT 300.10rnu 
Axkanemuu HayK YCCP 23 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1B. Tl. Kacpa neu KO, 3000. xypH., 35, 321 (1956). 2C. A. Cemeuos, Kpark 


coo6m. Mucr. srxorp. AH CCCP, 11, 70 (1950). * B. Il. AkKumos, 300m. xypH., 26, 351 
(1947). 4R. Fick, Sitzungsber. Preuss. Akad. Wiss., Phys. Math. KI., 30, 417 (1926). 
5 C. Lucae, Abh. Senckenberg. Naturforsch. Gesellsch., 5, 275 (1864—1865). 
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Horaaygo Akagemuu nayr CCCP 
1956. Tom 4111, Ni 4 . 


PHSHOJIOPH A 


A. H. AJIHEB 


| PE®JIEKTOPHbIE MEXAHH3MBI B MPOLLECCAX CYMMALHH 9®®EKTA 
OT BBEJIEHHA B OPFAHH3M MOANOPOTOBbIxX 103 TOKCHHA 
CENTHYECKOrO BHBPHOHA 


([Tpedcmasaeno akademukom A, J. Cnepancxum 10 IX 1956) 


_ Msyuas Mexanv3Mbl pasBHuTusd HHTOKCHKAaLHH y OebIX KPbIC MPH MHOroKpar- 
10M BBeJeHHH MM B MBIIIIIbI TOAMOPOToBbIX 03 TOKCHHAa CelTHYecKkoOro BHOpHOHA 
MbI CTOJIKHYJIHCb C (aKTOM, UTO KUBOTHIC 9TH THOHYT OT OCTPOH HHTOKCHKa- 
HH HECMOTPH HaTO, YTO CYMMapHasH lO3a BBeJeHHOrO TOKCHHa Hecnoco6ua 
3bI3BaTb 3a00JleBAHHA MPH OAMHOKPaTHOM ee BBeJeHHH B MbIIIMbI. Hamu (1, ?) 
bIIO TAKHKE YCTAHOBJEHO, UTO 3:pPeKT OT MHOFOKpaTHOrO BBeJeHUA TWOAMOpo- 
OBLIX O03 TOKCHHA 3aBHCHT OT HCXOHOH PeakTHBHOCTH HepBHOl CHCTeMbI 110 
JTHOWCHHIO K TlajlajoulMM Ha Hee pa3parxkeHHanM. 

MuoroxpatTHoe BBeJeHHe MOANOPOroBElX O03 TOKCHHA B MbBIINMbI B CMeCH 
> HOBOKAHHOM HIM Np HHbIX cMocoOax BBeJIeHHA HOBOKaHHa (MHOrOKPpaTHO 
11M OAHOKPaTHO B MbBIILIIbl KOHTPJaTepasIbHOM KOHEUHOCTH), a Tak?Ke IPH MHO- 
‘OKPaTHOM BBeJeHHH TOKCHHAa B YCJIOBHAX NMOPpyXeHHA %RHBOTHBIX B Oap- 
JAMUJIOBLIM COH, IpeOTBpalllaeT pasBHTHe CMepTeJIbHOH HHTOKCHKalHH. 

IIpexcroas0 BBIACHHTb, KaKOBa POJIb pecbeKTOPHbIX M€XAHH3MOB B Pa3BH- 
‘HH MHTOKCHKalHH Mp BBeJeHHH B MbBIIMbI %KABOTHBIX NOAMOPOTOBbIX J03 
rOKCHHAa. 

Jia anas3a pO OTJeJbHBIX 3BeHbeB pe*eKTOPHOH JyrH B yKa3aHHbix 
IpolleccaX Mb! MOCTaBHJIH 9KCMepHMeHT C MHOTOKPaTHbIM BBeJeHHEM B MBILLLDbI 
aylHeHt KOHEUHOCTH OembIX KPbIC MOAMOPOTOBbIX O3 TOKCHHA cCelTHYeCKOTO 
HOPHOHA B YCIOBHAX UpesBapuTesbuon (3a 15 uel) Headdpepenraunu u Je- 
d@depentaunn KoHeunocteli. Jia BbIdCHeHUA POM WeHTpabHOrO 3BeHa ped- 
IeKTOPHOM yr *®XUBOTHEIX B pPyroii CepHH OMbITOB NpeABapHTeJbHO (Take 3a 
5 Hel) JEKOPTHUMPOBaJH, Nocse Yero MOAMOpOroBble JO3bl TOKCHHA BBOAMJIU 
(M B MBILIIIbI. 

Fleadbbepentallna 3atHell KOHeUHOCTH IpOH3BOAHJaCb yTeM Nepepes3kH Y 2KU- 
OTHEIX 6—7 COOTBETCTBYIOUIMX 3aHUX KOpellikoB cuMHHOro Mosra. Jlesd- 
epeHTallua — IyTeM MepepesKuH 6—7 MepeAHHX KOPeIIKOB CNHHHOTO MOsra. 
ra Ollepallua OesbIMH KpbICaMH Mepenocutca serko. IIpu Aeappepentaunu 
OHEYHOCTH NOcIeHAA MpH OOceoBaHHN He OTBeYaeT Ha OoJleBbIe pas/parxke- 
ua. CHOHTaHHO OHa IIpHHuMaeT yyuacTHe B JOKOMOTOpHBIX aKTax. IIpu Jeap- 
ePeHTallMH KOHCYHOCTb NOJIHOCTHIO BbIKNOVAeTCA HS AKTA JIOKOMOWHH, a Ha 
omepoe ee pasipaxkenwe oTBeyaeT [BuraTeJIbHOM peakUMeH HHTAKTHBIX 
oneuHoctell. 

JlekoptuKkallua MpovsBousacb MyTeM yJlaeHusA BCeH MOCTYNHOH KOpbl 
OJIOBHOTO MO3ra Y KPbBIC. 

[locne mATHAHeEBHOrTO cpOKa y %XHBOTHbIX JIMKBUAMPOBalacb OLJylieH- 
OCTh, yulyuualoch OOmee cocrosHHe. OHM CIOCOOHbI Ob NpHHHMAaTb MMIILy 

K 15-HeEBHOMy cpokKy TocJe onepauuu OOHapyXHBAIN TOKO NOBbILMeHHY IO 
O30yMMOCTb IIpH IpHKOCHOBeHHM K HUM. K sTomy NepHosly OHM BOccTaHaB- 
MBA WIM JlaxKe MpeBbliasH CBOH HCXOJHbIM Bec. 
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Bpwi mocraBJieHbl cCJieyroulve  OTIbITHI. 

20 2KMBOTHBIM B MbILNbI JeBOH 3aqHel eadiepeHTupOBanHON KOHeYHOCT 
IIPOH3BOJMNOCb MHOTOKpaTHoe BBeeHve MOAMOpOTOBbIX O38 TOKCHHA CerTH! 
yeckoro BuOpHoHa (20 unbeKuHit TOKcHHa 10 10 dim c nHTepBasOM B 30 MME.) 
Beero 200 dim (qu MbIIIH), T. €. TAKOM NO3bl, KOTOPas! IPH OAHOKPaTHOM € 
BBeJCHHH B MbIIIIbl HH y OMHOFO 2XHBOTHOTO He BbISbIBAe€T CMePTeJIbHOK MHTOK 
cHKalHv. OHOBpeMeHHO ObIIM MOCTaBJIeHbI [Ba KOHTPOJIbHbIX OnbITa: 20 KH 
BOTHbIM TaKHe 2%K€ HHbEKIMA TOKCHHA MpOH3BOANIHCh He B JeaddepeHTupo 
BaHHY1O KOHEYHOCTb, a B MBIIUUbI KOHTpsaTepasIbHOM MHTaKTHOM KOHEYHOCT 
(kOHTpomb I); Qpyrum 20 HOpMaJIbHBIM KPbICaM TaKOe Ke KOJIMYCCTBO TOKCHH 
B TeX Ke YCJIOBUAX HHBUNLMPOBAJM B MbIINLUbI JeBOH 3aqHeH KOHCYHOCTH (KOHT 
pomb II). 


Ta6buuna f 


Buauauve Jeapdpepentaunn wu fespdpepenTauun sane KOHEYHOCTH Ha pa3sBHTHe HHTOKCH 
KalHH IpH BBeACHHH B MbILMMbI ITOM KOHCYHOCTH MOMOPOroBbIX LO3 TOKTHHA CenTHYeCKOr 
BHOpHOoHa 


KoneyuHocTh JIMUIeH- Pe3syJbTaTbI ONBITOB 


Had acdepeHTHIX M " 
vain addbepentHnlx eCTO BBeeCHHA TOKCHHA 


cBa3el BBIXKHJIO moru610 


Uycao0 2XkUBOTHBIX 


Meapmbepentanua 


20 JeBad 3aHAA | MbILNIbI eBoH eaddepeuTupo- 19 
ONBbITHBIX BaHHOH KOHeCYHOCTH 
20 . » MbILUbI MpaBoH HOpMaJIbHOM KO- 1 
KOHTPOJIbHbIX (1) HeUHOCTH 
20 — MBILUMbI JICBOM HOpMaJIbHOH KO- — 
KOHTpOJIbHEIX (II) HeuHOCTH 


Neshbdepeutanua 


20 JeBad 3anHnad | MBI espdepextupoBanHon lg! 
OMBITHEIX JI@BOH KOHeEUHOCTH 
20 » » MBIWMbI = mpaBok HOpMaJIbHOH - 
KOHTPOJIbHBIX (1) KOHeUHOCTH 
— MBILUIMbI ICBO HOpMaJIbHOH Ko- _— 
KOHTPOJbHBIX (IJ) HeuHOCTH 


Pe3ybTaT 9Toro onbiTa MpeAcTaBsen B Tab. 1, 43 JaHHbIX KOTOPOH BUAHO- 
uTO u3 20 KpbIC, KOTOPHIM NOAMOPOroBble OSbI TOKCMHA BBOAMJIM B MBILIbI Jead= 
(bepeHTHPOBaHHOH KOHEYHOCTH, Nora OHa, B TO BPeEMA Kak H3 20 Kpbic, KO- 
TOPbIM MOAMOPOToBble AOSbl TOKCHHA BBOAMIM B MbILMUbI HHTAKTHOH KOHTpJa- 
TepasIbHOH KOHeYHOCTH, NorHOmu 19. Bce 20 >%MBOTHEIX OObINHOTO KOHTPOJA 
Take MOrHOdH OT HHTOKCHKaluu. 

B caeqyioulel cepHM ONbITOB MOJNOpOroBble AO3bl TOKCHHA BBOAMJIM 2KUBOT- 
HbIM B MbILIIIIbI JesppepeHTHPOBaHHOH KOHCYHOCTH, a KOHTPOJIbHbIM 2XHBOTHBIM 
B MbILIUbI HeJeapdepeHTHPOBaHHOM KOHTPaTepasIbHOM MHTAKTHOM KOHeEUHOCTH 
(KOHTpowb I) M B MbILLIIbl KOHCUHOCTH HOPMAJIbHBIX 2KMBOTHBIX (KOHTpomb II). 

Kak BHHO 43 aHHbIx Tab. 1, 43 20 2*xUMBOTHBIX, KOTOPBIM MOJ{MOPOToBble 
O3bI BBOAMIM B MBILLUIIbI JesppepeHTHpOBaHHOM KOHeUHOCTH, NOrHG0 9, B TO 
BpeMA Kak Bce 40 2KMBOTHBIX NepBOl HM BTOPO! KOHTPOJIbHbIX PpyNM NOrHOH OT 
OcCTpoH MHTOKCHKAaMH. 

IIlpv MHoroKpaTHOM BBeJeHHH NOANOPOrOBbIX JO3 TOKCHHA B MbILULUbI 3a Hell 
KOHEYHOCTH JCKOPTHIUMPOBaHHbIX KUBOTHBIX U3 25 BbIKHIO 20, B TO BpeMA Kak 
25 KOHTPOJIbHbIX XKHBOTHBIX H 10 XMBOTHBIX, KOTOPbIM OblvIa NpOHsBeeHa ore 
pauMOHHad TpaBMa 6e3 yjlasleHus KOpbl (KOHTPOJb Ha TpaBMy), Moru6sM BCe 
6e3 HCKIIOUeHHSA. 
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PesyJbTaTbl STOTO OlbITa MpescraBsenbl B TaGu. 2. 
Ta6Omuna 2 


Oco6enHocTH PasBUTHA HMHTOKCHKAMHH TIpH BBeeHHH ACKOPTHUHPQBaHHbIM 2KHBOTHDIM 
B MBIDINbI NOANOPOYOBbIX JO3 TOKCHHA CeMTHYeCKOrO BHOpHoHa 


Muteppaa | P TaT. 
Mecto BBeTeCHUA Tosa TOKCHHa H KpaT- Moni See ate OURTOe 
Yycl0 2KHBOTHBIX : 
TOKCHHAa HOCTb ero BBegeHuA | HN beKUMA- 3 
Mu BbDKHJIO NOruowo 
— 
20 MbILUILbI JIeBOro 10 dim 20 pa3_ | 30 mun. 20 By) 
ONBITHEIX Oexpa 
yas To xe To xe To »#e — 20 
KOHTPOJIBHBIX 
10 » » » » » » — 10 
KOHTPOJIBHBIX Ha 
TpaBMy 


- Takum o6pasoM, Hapylenve WenocTH pedseKTOpHoll AyrH B WOGOM 3BeHe 
B OOJbINMHCTBE CyYaeB NpeOTBpalllano pa3sBuTHe cyMMallMOHHOrO adbexta 
oT eHCTBUA MOAMOporoBplx 4O3 TOKcHHa. IIpu 3ToM, Kak ObIIO BUAHO, OCOGCe 
3HayeHHe HMeIOT adepenTuble NpHOopbl Mp. [lepepyrB pedbiekropHoli Ayru 
B 3TOM 3BeHe TOUTH IWeJIMKOM IpeJOTBpalllaeT pasBHTHe y 2KHBOTHbIX HHTOKCH- 
KauHH OT JpoOOHOrO BBeeHHA MOANOPOTOBHlX JO3 TOKCHHA. 

Orcioa 3aKOHOMepeH BbIBOA, UTO NaTOreHHoOe pasfparkenve OT elicTBuA 
MOMOPrOBbIX JO3 TOKCHHA MOXKeT ObITb BOCIPHHATO OpraHH3MOM TOJIbKO TIpH 
reX YCJIOBHAX, KOPa HepBHO-BOCIIPHHHMalollve H MepeaTOuHble 3BeHba CIO- 
COOHbI OMOCpeOBAaTb Mafarollue Ha HUX pas{paxKeHuA. OTHM BCKPbIBAeTCH CY- 
eCTBeEHHaA CTOPOHa NaTOreHesa HHTOKCHKaMH pu rasoBol Hudekunn. Ecuu 
NaTOreHHOe pas paxkenne, Mafatollee Ha HepBHY!O CHCTeMy, IIpeBOCXOANT Mepy 
3alUTHO-KOMII€HCaTOPHbIX peakKIWMit OPraHu3sMa, TO OHH MOrYyT TIpHBecTH %KH- 
BOTHBIX K Ji€TaJIbBHOMY HCXOfly. CMArueHHe 9TOTO yJlapa, MYTeM BbIKOYVeHHA 
OT/[eJIbHbIX 3BEHbeEB Pe*JIEKTOPHOH Ayr, MOKET IIPHBECTH, KaK NOKa3aJ OMBIT, 
K l[peOTBpallleHHlO pa3sBUTHA WaTOOrMyecKoro mpowecca. 

B cpete 3TOrO 3KCHePpHMeHTAaJIbHOrO aHaJIH3a MeXaHH3MOB HMHTOKCHKallnu 
pH ra3s0Boll ranrpeve CTaHOBATCA MOHATHBIMH HM Te Hall OMbITbI, Ha KOTOPbIe 
MbI CCbIAaIMCb BbILUe, MOKa3aBIlHe, YTO IIpeAOTBPaTHTbh CYMMAaLHOHHbIN sdbPekT 
OT JleliCTBHA MOAMOPOCTOBbIX 03 TOKCHHA MOXKHO TakKe H3MeHeHHeM PyHKILHO- 
HaJIbHOrO COCTOAHHA HEPBHOM CHCTeMbI TAKHMH (PapMaKOJIOrHYeCKHMH CpejcT- 
BaMH, KaK HOBOKaHH H OapOamuu. 

Orcioa BOSHHKAIOT peaJIbHble MpeMOCbIIKH K H3bICKaHHIO MOAXOMOB K pas- 
paOoTKe cpeJcTB MaToreHeTHY¥ecKkOH mpodusakTHKH HW TepalMW Ta3soBoli 


raHrpeupl. 
Ilocrynuao 
24 VII 1956 


UWHTHPOBAHHAS JIATEPATYPA 


10. A. Octrpy, A. H. Anues, JAH, 105, Ne 6 (1955). 2) On Sl Olean pppn i 
A. H. Anues, JJAH, 106, Ne 1 (1956). 


So 
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Jloxaayn AkayqeMun Hayk CCGP | 
1956. Tom 111, Ne 4 | 


PH3HOJOLHA 


T. Tl. JMUTPHEBA u M. P. MOTEHJOBHY 


O XHMMUECKON PA3APAXKUMOCTH MPONPHOLMENTOPOB 
M PEAKUMM CEPJEYHO-COCYAMCTOH CHCTEMbI 


(I1pedcmasaexo axademuxom JI. A. Op6eau 5 VI 1956) 


IIponpvouentopbl o6ulafaioT, HOBHAHMOMy, BbICOKO pa3BHTOH Xemope-! 
Wenlneli WI, NO Kpatineli Mepe, CMOCOOHOCTHIO H3MeCHATb CBOIO BOSOyAHMOCTS 
MO, BIMAHHeEM paCTBOPOB pasJIHUHOTO COseBOrO H apMaKOJOTHYeCKOTO CO- 
cTaBa, UTO MOKa3aHo 9uleKTpodusHonornyecku (1°, 7). XoTA BOMpOoc O pedieK- 
TOPHOM BJIMAHHH XUMHUeCKHX *akTOpPOB Yepes pellelTOPHbIi alMapaT ckemeT- 
HOH MyckyslaTypbl Ha CepJleuHO-cOcyANCTy!O CHCTeMy HeECOMHEHHO MMeeT 3Ha~ 
yenne JI MOHAMaHHA MexXaHH3Ma perysAWHM KPOBOOOpalleHuA pH musnye- 
cKO paOotTe, OH JO HacCTOAMero BpeMeHH OCTaeTCH MOUTH HeEHMCceOBaHHbIM. 
QTO OTHOCHTCH K BJIMAHHIO HE TOMbKO MpOAYKTOB MeTaOoIM3Ma, HO MU PapMako- 
JIOTHYeCKHX BellecTB. 

Ha XojOJHOKPOBHbIX XKMBOTHBIX B OMbITaX C KHMOrpaduyeckou peructTpa- 
uHeli KoMeOaHH JaBIeHHA B aopTe HAMH OblNO ycTaHOBJeHO (°), TO STHOBbIM 
CHUpT, JIOKaIbHO HaHeCeHHbIM Ha NOBeEPXHOCTb MKPOHOXHOM MbILINIbI B AH- 
CTAJIbHOM YaCTH, BbISbIBAeCT OTYCTJIHBY!O Ppe*JIeEKTOPHy!O peakHiIo cepa e- 
peccopHoro XapakTepa.CokpallleHHli CaMOl pa3qpaxaeMOU MBIIMbI Mp 3TOM 
He HaOsOasOcb, CeOBATeJIbHO BO3OyxXeHHe IPOMPHOLMelTOPOB pH XUMH-— 
YECKOM pa3f[paxXeHHH MPpOWCXOMT Oe3 COKpalleHHA MBIMIeUHbIX BOJOKOH. Oj- 
HaKO CNMPT, HaHeCeHHbIM Ha MBILIMY, BbISbIBAeT Pe*IEKTOPHO TaKOl xe 3¢p- 
(beKT Ha cepfue, Kak M COKpalleHHe MbILIIbI NOJ| BIIMAHHEM 93JIEKTPpHYecKOrO 
(papayuyeckoro) TOKa. 

JlanbHetiive SKCIepHMeHTh! B STOM HalipaBJIGEHHH Mbl MpOBOJMIM Ha Ten- 
JIOKPOBHBIX KUMBOTHBIX (KPOJIHMKH uM KoWKH). Ilo merkKHM HapkKO30M O6HaxKa- 
acb OOMLAA COHHAA apTepUsA JIA PETHCTPaluu KpOBAHOFO aBeHUA MOcpecr- | 
BOM 9JlaCTHY€CKOrO MaHomeTpa Ha OapaOane KuMOrpada. XuMHYeCKOMY pasjipa- 
*KEHHIO MOfBeprasacb MOBEPXHOCTb YeTbIPEXrTaBOH MBIUUbI Gepa, WA yero- 
Tipe BapUTeNbHO MPOM3SBOAMNOCh OOHAKeHHe STUX MBI, Ha OOCHX Jamax. B Ka- 
YeCTBe Pas\paxUTeJeH MPOMNPHOMeNTOPOB MPHMeHAJIMCh: STHOBbIM cnupT, 
KUCJOTHI (CepHax, COJMHaN, MOJOUHAA), BOJHbIT pacTBOp HOJa H JHMOHHOKHC- 
abit Hatpui. JLavtesmbHocTb BosjelicrBus Wo 15—30 cexyuy. PasapaxuTeay 
HaHOCHJIHCb B MOMOTpeTOM Bue IPH MOMOMM PuIbTPOBaIbHOH GyMaxKU pas- 
MepOM 2 cM”. Ora cepua.cocrouT u3 30 onbirop (25 Ha KpomuKax, 5 Ha KOII- 
Kax). 

ITHAOBH CHUPT MNPHMeHAJICA B pa3JIMUHbIX KOHUCHTPalHaAX B 
113 mpoOax, us KoToppix B 91 cayyae (80,5%) HaOmoxanoch oTYeTAUBOe 
H3MCHEHHE KPOBAHOTO AaBJeHHA Le 1 pe CC Op HOrO xapaktepa (puce. 1,A). 
PelekTopHbi MeXaHH3M STOFO BAMAHMA MOATBepKaeTCA HeSHATHTebHBIM 
KOJIMYECTBOM aJIKOTOJIA, KOPOTKMM CKPbITBIM TepHoyom (o6prmno 2—3 ceK.) 
HW ObICTPO MpOXOANKMM JelicTBHeM, a TaKxKe TeM, YTO MPH yrstyOneHuH HapKosa 
STO J€HCTBHE SHAUMTebHO OcaOeBaeT HIM COBepIeHHO ucuesaeT. Takum 06- 
pasoM, MOJYYeHHble JaHHble Ha TeMOKPOBHBIX NOLTBEPAMIH Halu npexHHe 
AaHHbIe Ha XOJOJHOKPOBHBIX O CYIIeCTBOBaHHH XMMMYeCKNX BJIMAHUE C MBIUeU- 
HbIX P€UeNTOPOB Ha BHYTPeHHHe OpranblW O TOM, YTO 9Ta pelleniwua Meer 
914 


Oombmioe sHaveHHe B peryJALHH JeaTenbuocTH BCeli BereTaTHBHOH cdepbi 
opraHu3Ma. 

B cBa3H ¢ pa3sypaxkalouluM JelicrBuem CNMpTa Ha MpOMpHouenTOpHI Bos- 
MOKHO MPCANOMOKEHHE ATO aKOTONb JelicTByeT Ha HepBHbIg LeHTPbI He TOMbKO 
Tepes KPOBb HelOcpeACTBeEHHO, HO HM Yepes MpoMpHolentopEl, U3MeHAA HX 
BosOyqumMoctb. M3pecruo, uro no, BuIHStHHeM YMepeHHbIX 103 aJIKOTOJIA 3Ha- 


Puc. 1. M3menenve kKpoBxHoro aBJIeHHA KpOJIMKa MpH pasparxKe- 
HHH MbIbI cnuptom (A) H KuHcsoTON (B); cBepxXy BHH3: 3allHcb 
KPOBAHOPO aBJICHHA, OTMETKA paspaxkeHHA, OTMCTKA BPeMeHH, 2.CeK. 


YHTeIbHO YIYUWIaeTCA CIOCOOHOCTh pa3sJIMYaTb THKECTH MpeMeTOB, T. €. MBI- 
IeuHO-cycTaBHOoe U4yBCTBO (°). ’ 

CueqyeT yKa3aTb, YTO NOMHMO peaKIHH CO CTOPOHbI KPOBAHOTO jlaBJeHus 
CIUpT, HaHeCeHHbIi Ha MbIMWWLY, BbISbIBa] HHOra (B 25% mpo6) oOmLly10 ABH- 
TaTeJIbHy!O PeakIlM10, YTO ABJIACTCA elle OMHUM JOKasaTeJIbCTBOM pedpsleKTOp- 
HOrO XapakTepa JleHcTBuA cnupTa. Bo3HHKHOBeHHe 2%e H3MeHeHUii KpOBAHOTO 
WaBJICHHA B OTCYTCTBHe JBUXKEHHH KUBOTHOLO YKa3bIBaeT HA TO, UTO XHMUHYe- 
CKHM pa3f[paxKeHHeM MBIILeUHbIX PCUCNTOPOB MOXKHO BHISBATbh MOTOPHO-BUCIe- 
paJIbubIM pedweKc B YHCTOM Buse, He OCJOMRKHEHHbIM JBUraTebHOH peakiinelt. 

KuCAOTH WpuMensamuch Yale B Bue 2—3%-x pacTBopoB (87 mpo6). 
B onbirax, IpoBeeHHbIX B TaKUX Ke METOAMYECKHX YCJIOBHAX, Kak H CO CHup- 
TOM, KHCJOTHI OKA3aIHCb THNMUHBIMH pas {paKUHTeJIAMH MPOMPHOLeMTOpOB, HO 
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Vics 15D); a 
, Moa B BogHom pacrgope (1 : 5000) mpumeuanca Hamu B 20 npoaa 
On oKa3aJIcd aKTHBHEIM pa3paxKuTesemM mpornmpHouentopos. BpisbipaeMble Mi 
CIBUTH KpOBAHOFO JaBNeHHA UMeIM TpeMyllecTBeHHO em peccoOp HB it 
XapakTep, XOTH WH He CTOJIb pe3KO BbIpaxkeHHbIi, Kak IPH JeuCTBUM CHMpTa, 
Yuntprwpan TO He3HavHTesIbHOe KOJMYECTBO HOa, KOTOPOe HaAXOAMTCHA B BOMHOM — 
pacTeope, culeyeT CUMTaTb, YTO HON ABMAeTCA CHeEUMPNYeCKHM pa3/parKUTe= 
JIeM MbIUeTHBIX pellenTopos. B 7 npo6ax MMewlacb, MOMHMO peaKUM COCYOB, 
oomlad ABuraTesibHad peaks. 

JIuMOHHOKUHCANH HatTpunk (10%-% pacTBop), HaHeceHHbIM 
Ha MOBeEPXHOCTb MbIILIbI, TAK2%Ke BbISBaJI H3MeHEHHA KPOBAHOTO JaBsenuA. M3 
10 npo6 B 5 na6mogasca Mpeccopublii spexT, B 4 MpoOax JempeccopHbIl, B Oj- 
HOH 1poOe KPpOBAHOe JaBJeHMe CTaIO AMWb aBaTb HeOONbIIMe BOMHOOOpAas- 
Hble KOeOaHHA. 

Peakuua KpoBooOpalleHua Ha pasipaxkente MpOMNpHOUeNTOpOB JHMOHHO- 
KUCJIbIM HaTpHeM MMeeT HeKOTOPble OCOOeCHHOCTH MO CpaBHeHHio C ApyrHMu © 
MpHMeHSABIUMMUCA HaMiM pa3qpaxuTenaMu. Baxneliuiad u3 HUX 3akmIOUaeTCA 
B 3HAUHTEJIBHOM YJIMHeEHHH CKPbITOrO TlepHOJa pedieKCa C MbILIMbI Ha CepeuHOo- 
cocyMcTylo CHCTeMy, a HHOFa H B M3MeHeHMM BeIHYHHbI a~ieKTa. ITH ABUJE- 
HHA MbI OOBACHAeM JeKaJIbULU Halluel MbIIMe HOH TKAaHH H ee pellenTopos. UTo Je- 
KaJIbILMHalluA pe3KO H3MeHAeT PYHKUMOHAIbHOe COCTOAHHEe MPONPHOLeNTOpOB, 
MIpOXofailee Yepe3 HECKOJIbKO CTaAHH, 1OKa3aHO (?) Ha H30JIMpOBaHHOM HepBHO- 
MBIIUCYHOM Ipellapate JAryWIKH NMOcpecCTBOM perucTpalMH OMOTOKOB HepBa. 

Bee onvcaHHble BbIe ONbITb! Ha TeMJIOKPOBHbIX KHBOTHbIX, KaK HM paHee 
Ha XOJIOJAHOKPOBHBIX, MOKA3bIBaloT, YTO adpPepeHTHbI anmMapaT CKeJIeTHbIX 
MbIII, UYBCTBUTeJICH K pa3JIMUHbIM XMMHUeCKUM pa3{paxuTesamM. Bce 3TH BO3- 
eHCTBUA BbIZbIBAIOT H3MeHeHHe (PyHKUMH CepAeYHO-COCyAMCTOH CHCTeMbI B I10- 
paAKe Oe3ycOBHOrO pedwieKca (MOTOPHO-BUCHepasbubl pedsexc) (4). Oc- 
Ta€TCA OTKPbITbIM BOMPOC, pas {paxkaloTcA JIM IPH STOM ClleWMaJIbuble XeMOpellel- 
TOPbI MBILUUbI WI Te 2%Ke MpolpHolentopbl (HampHMep, BepeTeHooOpa3ubie- 
KJIETKH), KOTOpble BO3OyKaloTcA pacTsxXeHHeM HW COKpalleHHeM MBIIILBI. 


MouoroscKui Tlocrynusio 
MCZHUMHCKHM =MHCTATYT 4 VI 1956 
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